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ABSTRACT
 
Experimental aerodynamic investigations have been made in the Marshall Space 
Flight Center 14 x 14 inch Trisonic Wind Tunnel on a North American Rockwell 
Corporation delta wing orbiter mated to a Saturn V S-IC booster for the pri­
mary purpose of determining the optimum incidence angle of the orbiter rela­
tive to the booster. Tests were conducted during December 1970 and covered 
a Mach number range from 0.60 to 1.96 over an angle of attack schedule from 
-120 to 12 at zero degrees sideslip and a sideslip schedule from -1.50 to 
160 at zero degrees angle of attack. Orbiter incidence angles tested were 
-20, +10, and +4°. 
1
 
TEST CONDITIONS
 
Table I lists the conditions that prevailed during collection of the data and 
gives the balance load limits. Ita were taken over an angle of attack range 
from -120 to 12 at a sideslip angle of 0° and over a sideslip angle range
 
from -1.50 to 160 at an angle of attack of 00. The angles of attack and
 
sideslip herein have been corrected to include the sting deflections due to
 
loads.
 
Figures 1 and 2 show typical installations of the models in the MSFC 14 x 14 
inch wind tunnel. 
Booster base pressure and balance cavity pressure were measured at locations 
shown in Figure 3. A turbulent boundary layer was assured over the model by 
using #120 grit applied to surfaces as shown in Figure 4.
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TABLE I
 
TEST CONDITIONS 
TEST TWT 476 
REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE 
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit) 
0.60 8.5 	x 106 7.3 100OF (Nominal)
 
0.90 	 7.7 x 106 9.0
 
x 106
1.00 	 7.2 9.0
 
x 106
1.10 6.8 	 9.0 
1.20 6.6 	x 106 9.0 
1.46 	 6.9 x 106 10.0
 
106
1.96 6.9 	x 10.0 
BALANCE UTILIZED: MSFC Balance #200
 
COEFFICIENT
 
CAPACITY: 	 ACCURACY: TOLERANCE: 
NF 175 lbs 
SF 150 lbs
 
AF 100 lbs 
PM 185 in-lbs
 
YM 160 in-lbs
 
RM 50 in-lbs 
COMMENTS:
 
DAT& REDUCTION
 
Six component aerodynamic force and moment data were recorded using an internal
 
strain gage balance. Base pressure and balance cavity pressures were also
 
recorded and were utilized to correct the axial force measured reading to a
 
condition corresponding to freestream pressure acting at the base and cavity
 
regions. The pressure data have been plotted in coefficient form herein
 
for perusal.
 
The force and moment data were reduced to coefficient form using the follow­
ing reference values:
 
SREF = S-IC booster body maximum X-sectional area = 1.396.in
2
 
1R F = bref = S-IC base diameter = 1.333 in
 
Additionally the moment data have been referenced about a point 5.264 inches
 
forward of booster model station 0.0 on the longitudinal centerline (see Fig­
ure 9).
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CONFIGTATIONS INVESTIGATED 
CONFIGURATION NOMENCIATURE
 
B5 NAR delta wing orbiter body (9992-134B) including a canopy on 
the upper surface .aft of nose (see Figure 5) 
W14 NAR delta wing, complete with no clipped tip (see Figure 6) 
E3 Elevon used with W14 (see Figure 7) 
V17 Centerline vertical stabilizer with 50 (half angle) wedge trail­
ing edge (see Figure 8) 
B S-IC Body; drawing No. GDC 383-4 '(seeFigure 9) 
FX(l 2) S-IC 900 ft2 fins each mounted at 300 or 450 angle, drawing 
A• No. GDC 383-12 (see Figure 10) 
F S-]f 600 ft2 fins each mounted at selected angle (sawed off 
tips) 
S Strongback 
CONFIGURATION COMBINATIONS TESTED 
BFXS + B5Wl4E3V17 ; (X = l, 2) 
BS + B5W14 E3V1 7 
The immediately following pages list pertinent dimensional data for each
 
of the above components.
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MODEL COMPONENT: BODY - B5
 
GENERAL DESCRIPTION: 9992-134 B Body. Delta wing orbiter including a
 
canopy on the upper surface aft of the nose. The model scale factor is 0.0035.
 
DRAWING NUMBER: Lines Dwg. 9992-134B
 
DIMENSIONS: FULL-SCALE MODEL SCALE
 
Length, In. 2120.00 7.420
 
Max. Width, In. 462.86 1.620
 
Max. Depth, In. 274.29 0.960
 
Fineness Ratio 5.906 5.906
 
Area
 
Max. Cross-Sectional (ft2) 702.75 0.0086 
Planform _ 
Wetted 
Base 
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MODEL COMPONENT: Wing - W14 
GENERAL DESCRIPTION: 9992-134B delta wing which is the same as wing-W13 
except modified to a complete delta (no clipped tip). The total and exposed
 
data do not include the leading cuff data which is listed below. (.0035 scale)
 
DRAWING NUMBER:
 
DIMENSIONS: 

TOTAL DATA
 
Area
 
Planfonm, ft 2 

Wetted
 
Span (equivalent), in. 

Aspect Ratio 

Rate of Taper 

Taper Ratio 

Diehedral Angle, degrees 

Incidence Angle, degrees 

Aerodvnamic Twist, degrees about T.E.
 
@ Wing Sta. 241.80 in. 

@ Wing Sta. 546.07 in. 

Sweep Back Angles, degrees
 
Leading Edge 

Trailing Edge 

0.25 Element Line 

Chords:
 
Root (Wing Sta. 0.0), in. 

FULL-SCALE MODEL SCALE
 
6084.00 0.074529
 
1420.44 4.972
 
2,287 2.287
 
1,723 1.723
 
0.000 0.000
 
7.000 7.000
 
0.000 0.000
 
0.000 0.000
 
-5.000 -5.000
 
59.870 59.870
 
0.000 0.000
 
52.266 52.266
 
1232.91 4.315
 
Tip, (equivalent) (Wing Sta. 715.55 in)0.000 0.000
 
MAC (Wing Sta. 238.52 in.) 

Fus. Sta. of .25 MAC, in. 

W.P. of .25 MAC, in. 

B.L. of .25 MAC, in. 

Airfoil Section
 
Wing Sta. 241.80 in. 

Wing Sta. 546.07 in. 

EXPOSED DATA
 
Area, ft2 

Span, (equivalent) 

Aspect Ratio 

Taper Ratio 
Chords 
Root (equiv.)(Wing Sta. 237.61 in.)
Tip (equiv.)(Wing Sta. 715.55 in.) 
MAC (Wing' Sta. 396.92 in) 
Fus. Sta. of .25 MAC, in. 

W.P. of .25 MAC, in. 

B.L. of .25 MAq in. 
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821.94 2.877
 
1503.54 5.262
 
46.74 0.164
 
236.74 0.829
 
NACA 0009-64 NACA 0009-64
 
NACA 0012-64 NACA 0012-64
 
2733.29 0.03348
 
948.77 3.321
 
2.287 2.287
 
0.000 0.000
 
823.51 2.882
 
0.000 0.000
 
549.01 1.922
 
1708.24 5.979
 
66.05 0.231
 
393.96 1.379
 
MODEL COMPONENT: Eleven - E3
 
GENERAL DESCRIPTION: Elevon used with the 9992-134B complete delta (no
 
clipped tip) wing (wing-W14) (.0035 scale)
 
DRAWING NUMBER:
 
DIMENSIONS: FULL-SCALE MODEL SCALE
 
Area, ft2 464.60 0.00569
 
Span (equivalent), in. 334.68 1.171
 
Inb'd equivalent chord(wing Sta.211.39 in)253.79 0.888
 
Outb'd equivalent chord(iing Sta.546.07in)146.01 0.511
 
Ratio movable surface chord/
 
total surface chord
 
At Inb'd equiv. chord 0.292 0.292
 
At Outb'd equiv. chord 0.500 0.500
 
Sweep Back Angles, degrees
 
Leading Edge (Hngeline) 17.851 17.851
 
Tailing Edge 0.000 0.000
 
Hingeline 17.851 17.851
 
Area Moment (Normal to hinge line), ft 3 8025.69 0.00034 
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MODEL COMPONENT: Vertical Stabilizer - V,7
 
GENERAL DESCRIPTION: Centerline vertical stabilizer with the 50 (half angle)
 
wedge trailing edge. (.0035 scale)
 
DRAWING NUMBER: S-867-47, -50
 
DIMENSIONS: 

TOTAL DATA
 
Area, ft
2
 
Planform 

Theoretical Span, in. 

Span (equivalent), in. 

Aspect Ratio 

Rate of Taper 

Taper Ratio 

Diehedral Angle, degrees 

Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Toe-In Angle , degrees 
Cant Angle, degrees 
Sweep Back Angles, degrees
Leading Edge 

Trailing Edge 

0.25 Element Line 

Chords: Theoretical Tip, in. 

Root ,(W.F. 274.29 in.) 

Tip, (equivalent),(W.P. 646.90 in.) 

MAC(W.P. 428.19 in.) 

Fus. Sta. of .25 MAC, in. 

W.P. of .25 MAC, in. 

B.L. of .25 MAC, in. 

Airfoil Section, wedge shape with
 
L.E.R. and flat T.E. 

Tip L.E. Radius, in. (1.6% chord)
 
EXPOSED DATA
 
Area
 
Span, (equivalent)
 
Aspect Ratio
 
Taper Ratio
 
Chords
 
Root
 
Tip
 
MAC
 
Fus. Sta. of .2S MAC
 
W.P. of .25 MAC 
B.L. of .25 MAC 
9 
FULL-SCALE MODEL SCALE
 
663.63 0.00815
 
380.421
 
372.61 1.304
 
1.453 1.453
 
0.718 0.718
 
0.314 0.314
 
- _ 
_ 
0.0 0.0
 
0.0
 
45.0 45.0
 
15.734 15.734
 
39.367 39.367
 
117.053 
_ 1.366 
122.65 0.429
 
279.74 0.979
 
2032.98 7.115
 
428.19 --1.499
 
0.0 0.0
 
6.29 0.022
 
MODEL COMPONENT: BODY - B
 
GENERAL DESCRIPTION: Saturn V/S-IC Booster (0.003366 Scale)
 
DRAWING NUMBER: ODO 383-4 
DIMENSIONS: 
Length , ft. 
FULL-SCALE 
130.33 
MODEL SCALE 
5.101 in. (1) 
5.264 in. (2) 
Max. Width , ft. 46.84 1.893 in. 
Max. Depth , ft. 46.84 1.893 in. 
Fineness Ratio 
Body Dia. 
Area 
Max. Cross-Sectional Body 
0.276 
33 ft. 
0.276 
1.333 in. 
1.396 in.2 
Planform 
Wetted 
Base Total 
Cavity 
Solid Base 
2.170 in.2 
1.131 in.2 
1.039 in.2 
(1) To end of engine fairing. 
(2) To Station 0.0 
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MODEL COMPONENT: Fin - Fx
 
GENERAL DESCRIPTION: 900 ft2 fins mounted at(Y5.!degree angle
 
DRAWING NUMBER:
 
DIMENSIONS: (Each Fin) 

TOTAL DATA
 
Area 
Planform , ft2 
Wetted 
Span (equivalent)
 
Aspect Ratio
 
Rate of Taper
 
Taper Ratio
 
Diehedral Angle, degrees
 
Incidence Angle, degrees
 
Aerodynamic Twist, degrees
 
Toe-In Angle
 
Cant Angle
 
Sweep Back Angles, degrees 

Leading Edge 

Trailing Edge 

0.25 Element Line
 
Chords:
 
Root (Wing Sta. 0.0)
 
Tip, (equivalent)
 
MAC
 
Fus. Sta. of .25 MAC
 
W.P. of .25 MAC 
B.L. of .25 MAC
 
Airfoil Section
 
Root
 
Tip
 
EXPOSED DATA
 
Area 

Span, (equivalent) 

Aspect Ratio 

Taper Ratio 

Chords
 
Root 

Tip 

MAC 

Fus. Sta. of .25 MAC 

W.P. of .25 MAC 

B.L. of .25 MAC 

i1
 
FULL-SCALE 

900 

0 

30 

o 

2
154230 in.

485 in. 

1.525 in. 

450 in. 

186 in. 

MODEL SCALE
 
2
 
1.541 in.
 
1.381 in.
 
0
 
30
 
°
 0
 
1.541 in.

1.237 in.
 
1.237 	in.
 
.474
 
1.515 in.
 
.717 in.
 
1.242 	in.
 
.895 in.
 
1.276 in.
 
1.275 in.
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TEST FACILITY DESCRIPTION
 
The Marshall Space Flight Center 14" x 14" Trisonic Wind Tunnel is an inter­
mittent blowdown tunnel which operates by high pressure air flowing from stor­
age to either vacuum or atmospheric conditions. A Mach number range from .2
 
to 5.85 is covered by utilizing two interchangeable test sections. The tran­
sonic section permits testing at Mach 0.20 through 2.50, and the supersonic
 
section permits testing at Mach 2.74 through 5.85. Mach numbers between .2
 
and .9 are obtained by using a controllable diffuser. The -range from .95 to
 
1.3 is achieved through the use of plenum suction and perforated walls. Mach
 
numbers of 1.44, 1.93 and 2.50 are produced by interchangeable sets of fixed
 
contour nozzle blocks. Above Mach 2.50 a set of fixed contour nozzle blocks
 
are tilted and translated automatically to produce any desired Mach number in
 
.25 increments.
 
Air is supplied to a 6000 cubic-foot storage tank at approximately -40OF dew
 
point and 500 psi. The compressor is a three-stage reciprocating unit driven
 
by a 1500 hp motor.
 
The tunnel flow is established and controlled with a servo actuated gate valve.
 
The controlled air flows through the valve diffuser into the stilling chamber
 
and heat exchanger where the ! r temperature can be controlled from ambient to
 
approximately 1800F. The air then passes through the test section which con­
tains the nozzle blocks and test region.'
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Downstream of the test section is a hydraulically controlled pitch sector that
 
provides a total angle of attack range of 200 (± 100). Sting offsets are avail­
able for obtaining various maximum angles of attack up to 250.
 
The diffuser section has movable floor and ceiling panels which are the primary
 
means of controlling the subsonic Mach numbers and permit more efficient running
 
supersonically. The sector assembly and supersonic diffuser telescope into the
 
subsonic diffuser to allow easy access to the model and test section.
 
Tunnel flow is exhausted through an acoustically damped tower to atmosphere or
 
into the vacuum field of 42,000 cubic feet. The vacuum tanks are evacuated by
 
vacuum pumps driven by a total of 500 hp.
 
Data is recorded by a solid state digital data acquisition system. The digital
 
data is transferred to punched cards during the run to be reduced later by a
 
computer to proper coefficient form.
 
The tunnel components and performance are discussed in more detail in NASA
 
T4 X -53185, dated December 22, 1964, and NASA 'IMX-53113, dated ugust 20,
 
1964.
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NOMENCLATURE 
SADSAC 
SYMBOL SYMBOL DEFINITION 
2 2 2 
Ab base area; m , ft , in 
a speed of sound; m/sec, ft/sec 
AR ASPECT aspect ratio, b2IS 
b REFB wing span or reference span; m, ft, in 
c wing chord; m, ft, in 
c wing mean aerodynamic chord or reference 
chord; m, ft, in (,see I ref or refl) 
c. g. center of gravity 
C.P. center of pressure 
CA CA axial force coefficient, FA/qSref 
C Ab CAB base axial force coefficient,( Ab/S ref) [ (P -Pb) /q I 
CAf CAF forebody axial force coefficient, CAA - CAb 
CD CDTOTL drag force coefficient in the wind axis 
system, FD/q Sre f 
16
 
NOMENCLATURE (continued) 
SADSAC 
.SYMBOL SYMBOL 
C, CD 
CL CL 
C CBL 
C1, s CSL 
C1, OWL 
C CLMIn 
C CLM 
m, s 
C CPM 
m,w 
C CNN 
DEFINITION 
drag force coefficient in the stability axis 
system, F' /q Sf 
lift force coefficient (stability or wind axis) 
FL/q Sref 
rolling moment coefficient in body axis 
system, Mx/q Sref b 
rolling moment coefficient in the stability
axis system, Mx, s/q Sref b 
rolling moment coefficient in the wind axis 
system, M /q S b 
x, w ref 
pitching moment coefficient in the body axis 
system, M/q Sref I ref 
pitching moment coefficient in the stability 
axis system, C = C 
m~s mn 
pitching moment coefficient in the wind axis 
system, My, w/q Sref Aref 
normal force coefficient in the body axis 
system, FN/q Sref 
17
 
NOMENCLATURE (continued) 
SYMBOL 
SADSAC 
SYMBOL DEFINITION 
C 
C 
n, s 
CYN 
CLN 
yawing moment coefficient in the body axis 
system, Mz/q Sref b 
yawing moment coefficient in the stability
axis system, C = C 
n,s n 
C 
n,w 
C 
P 
CLN 
CP 
yawing moment coefficient in the wind axis 
system, Mz,/q Sref b 
pressure coefficient, (p-po,) /q 
C 
y 
CY side force coefficient (body or stability axis 
system), Fy/q Sre f 
C 
c 
CC side force coefficient (wind axis system),F/qSref 
FA axial force; N, Ib 
FD drag force in wind axis system; N, lb 
F' drag force in the stability axis system; N, lb 
"FL lift force (stability or wind axis system) ; N, lb 
FN normal force; N, lb 
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NOMENCLATURE (continued) 
SADSAC 
SYMBOL SYMBOL 
Fy 
N/A 
ref REFL 
L/D L/D 
L/D CL/CD 
M MACH 
MRP MRP 
XMRP 
YMRP 
ZMRP 
M 
x 
M 
DEFINITION 
side force; N, lb 
normal to axial force ratio 
reference length; m, ft, in (see;) 
lift-to-drag ratio, CL/CD (stability axis 
system) 
lift-to-drag ratio, CL/CD (wind axis system) 
Mach number 
abbreviation for moment reference point 
abbreviation for moment reference point 
on x-axis 
abbreviation for moment reference point 
on y-axis 
abbreviation for moment reference point 
on z-axis 
rolling moment in the body axis system; 
N-m, ft-lb 
rolling moment in the stability axis system; 
N-m, ft-lb 
V 
NOMENCLATURE (continued) 
SADSAC
 
SYMBOL SYMBOL 
MX~w 
M 
M 
y~ W 
M 
z 
M 
zw 
p 
P 
q Q(PS) 
Q(PSF) 
RN/L RN/L 
S 
Sref REFS 
T 
DEFINITION'
 
rolling moment in the wind axis system;
N-m, ft-lb
 
pitching moment in the body (or stability)
 
axis system; N-m, ft-lb
 
pitching moment in the wind axis system;
 
N-m, ft-lb
 
yawing moment in the body axis system;
N-m, ft-lb 
yawingmoment in the wind axis system;N-m, ft-lb" 
static pressure; N/m 2 ; psi 
total pressure; N/m 2 ; psi 
dynamic pressure; N/m 2 , psi, psf 
Reynold's number per unit length; million/ft. 
wing area; in2 , ft2 
reference area; m2 , ft2 
temperature; °K, 'C, °R, 'F 
speed of vehicle relative to surrounding 
atmosphere; m/sec, ft/sec 
20
 
NOMENCLATURE (continued) 
SADSAC
 
SYMBOL SYMBOL 	 DEFINITION 
iT 	 tail incidence positive when trailing edge
 
down, deg
 
Vvelocity of vehicle relative to surrounding
 
atmosphere; m/sec, ft/sec
 
a ALPHA 	 angle of attack, angle between the projection 
of the wind Xw-axis on the body X, Z-plane 
andthe body X-axis; deg 
BETA 	 sideslip angle, angle between the wind Xw-axis 
and the projection of this axis on the body 
X-Z-plane; deg 
ratio of specific heats 
r 	 DIHDRL wing dihedral angle; deg 
5control 	 surface deflection angle; deg 
positive deflections are: 
AILRON aileron - left aileron trailing edge down 
ELEVTR elevator - trailing edge down 
RUDDER rudder - trailing edge to the left 
FLAP flap - trailing edge down 
TAB tab - trailing edge down with respect 
to control surface 
p 	 air density; K /m 3 , slugs/ft 3 
21
 
NOMENCLATURE (continued) 
SADSAC
 
SYMBOL SYMBOL 	 DEFINITION 
e 	 pitch angle, angle of rotation about the body 
Y-axis, positive when the positive Z-axis is 
rotated toward the positive X-axis; deg 
* 	 PHI roll angle, angle of rotation about the body X­
axis, positive when the positive Y-axis is 
rotated toward the positive Z--axis; deg, 
4' PSI 	 yaw angle, angle of rotation about the body 
Z-axis, positive when the positive X-axis is 
rotated toward the positive Y-axis; deg 
22
 
SUBSCRIPTS 
a 
b 
c 
e 
f 
r 
s 
t 
w 
ref 
co 
NOMENCLATURE (continued) 
DEFINITION 
aileron 
base­
canard 
elevator or elevon 
flap 
rudder or ruddervator 
stability axis system 
tail, or total conditions 
wind axis system 
reference conditions 
freestream condition 
23
 
ADDITIONS TO STANDARD NOMENCLATURE 
SYMBOL 
SADSAC 
SYMBOL DEFINITION 
io ORBINC orbiter incidence angle, degrees (positive, 
nose up) 
24
 
FIGURES AND PHOTOGRAPHS
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N{otes: 
I. Positive directions of force coefficients
 
moment coefficients, and angles are
 
indicated by arrows.
 
2. For clarity, origins of wind and stability
 
axes uave been displaced from the center 
of gravity.
 
CC Yw
 
'cM C w C2 ,s CDC2 

CL 
Figure 11. momentsystems,coefficients, angle of attack, and sidesip angle 
Axis showing dir ction and sense of force and 
DATA DISPLAY INDEX
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MSFC TiT 476 NK DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUUINAL STABILITY
 
OLPENUENT VARIABLE VS INDEPENDENT VARIABLEP
 
DATASETS DEPENDL4T_ -DEND. T -.----.-----­-LOT.A 
PLOTTED VARIABLE V*ARIABLE BEGINNING ENDING
 
R25U21 CN ALPHA 1 2
 
R25021 CLM ALPHA 3 q
 
R25021 CAF ALPHA S 6
 
R25U21 CPBI ALPtHA_ 7 8
 
hZbU21 CPB2 ALPHA 9 10
 
R25U21 CPCAV ALPHA 11 12
 
H25u31 CN ALPHA 13 1
 
R25U31 CLM ALPHA 15 16
 
N25U31 LAF ALPHA 17 18
 
R2SU31 CPBI ALPHA I9.. 20
 
R25U31 LPBZ ALPHA 21 22
 
R25U31 CPCAV 'ALPHA 23 Zq
 
R25041 CN ALPHA 25 26
 
RZSU9I CLM ALPHA 27 28
 
RZSqI CAF ALPHA 29 30
 
R2SuqI CPBI -- ALPHA_ 31 32
 
R25U41 CP82' -ALPHA 33 34
 
R25uf4l CPCAV ALPHA 35 36
 
H2S061 CN ALPHA 37 38 ,
 
K2bU61 CLM ALPHA 39 '1o
 
R25U61 CAF ALPHA '41 42
 
,6tPBI Ci2.5 ALPHA 43 - . ..... . .
 
K-2- 061 CP82 ALPHA S 6
 
R2 5U6'1 LPCAV ALPHA '17 48
 
R,25074 CN ALPHA '19 bU
 
R2bU71 CLM ALPHA 51 52
 
R25t71 CAF ALPHA 53 sq
 
R25U71 cPBL ALPHA 55 56
 
R2b071 - PBZ ALPHA 57 58
 
R25071 CPCAV .ALPHA 59 60
 
R26U8l CN ALPHA 61 62
 
k2SU8 cLM ALPHA 63 64
 
R25081 CAF ALPHA 65 66
 
R2Su8 - 1CPB .. - ALPHA 67 68 .. . . . ..
. .... 

R25081 CPB2 ALPHA 69 - 70
 
R25081 CPCAV ALPHA 71 72
 
K25U9I CN ALPHA 73 74
 
RZsU91 cLM ALPHA 75 76
 
R25091 CAF ALPHA 77 78
 
R2b091 CPBI ALPHA 79 80
 
R25U91 CPB2 ALPHA 81 tz2
 
R25091 CPCAV ALPHA 83 84
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MSFC TwT 	476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STAbILIlY
 
QEPENDENT VARIABLE VS DEPENDENT VARIABLE,
 
OATASETS DEPENDEJNT .tENi)L.T L LA..
 
VARIABLE BEGINNING / ENDING
PLOTTLD VAliABLE 

R25U21 CLM CN 85 86 
RZSU31 CLM CN 87 B8 
R2U4! CLM CN 89 9u 
R2S061 
z2BU71 
CLM 
CLM 
CN.. 
cN 
......93 -2 2..... 
x2508i 
R25091 
CLM 
CLM 
CN 
CJ 
.. 95 
97 9698 
HSFC T*T 	476 NH DELTA W1N, ORBITER/SATURN. V S-IC BOOSTER-LONGIIUOINAL STABILITY
 
OEPLNUENT VARIABLE VS INDEPENDENT VAR'IABLE,
 
OATASLT QEPEN u~Ji a~iiaioi1-L-
PLOTTED VARIABLE VARIABLE 
325021 CN MACH 99 
625021 CLM MACH 100 
325021 cLM/CN MACH 	 101
 
B25031 CN MACH 102 
d625031A 103 
825031 CLM/CN MACH 11U4 
B250I CN MACH - 105 
tsuql LLM MACH 106 
B25041 cLM/cN MACH 1U7 
825U61 CN MACH 108 
025061 -cLM--- 09-­
825061 CLM/CN MACH 110 
a25071 CN MACtH III 
B2sOlI CLM MACH 112 
525071' CLM/CN MACH 113 
625081 CN MACH Ilj 
825081 - LM_._.- -- M A CH 115 
825081 CLM/CN MACH 116 
B25091 CN MACH 117 
325091 CLM MACH 1i 
825091 CLM/CN. -- MACH 119 
40 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUUINAL STAdILITY
 
OEPENUENT VARIABLE VS INDEPENDENT VARIABLE,
 
OATASLTS DEMENUINT-------IliQ.D_ NPt.....-- --- .LT.P ------- . 
PLOTTED VARIABLE VARIABLE BEGINNINu / ENDING 
N25U21 CAF MACH 	 120 120
 
N25U31 CAF MACH 121 121 
N26UA4 CAF MACH 122 122 
N25U61 CAF MAC Hj 
N25U71 LAF MACH 124 121 
N25051 CAF MACH 125 125 
N25U91 CAF MACH 126 126 
MSFC TfvT '76 Nh OLIA WIrNG uR ITER/SATuR V 5-IC BoOSTEK-LONGITUQINAL SIAtILIlY 
MACH DEPENoENT VARIABLE VS 1NoEPEINDENT VARIAbLE. 
i-N%TL - PL T.PAiEOATASLT UEPENPLPI T. - .. 
PLOTTLO VAIAnLE VARIABLL(2)
 
127
A25 0 2 1 CLMLN0 MACH 

AC5031 CLMLNO 
 MACH 	 128 
129
C%2bU4l MACH
LLMCNO 

130AZSU61 CLMCNU 1ACH 
.4250/1 cLMCNU M-AClL-------- - .- 13i I 
.2bU8i CLMCNO MACH 	 1132 
133
A25091 CLMCNO MACH 

NR DLL-TA wING oRBITER/SATURN V S-IC duOSfER, LATERAL-DIRLlIIUNAL STABILITY
 
DATASFTS
DEpENuENT VARIABLE VS INDEPENDENT VARIABLE# MULTIPLE 

DATASETS PLOTTED.--------------------- ...- .......
 
5 05 3
R2 R2h093
 
DEPENDE4T INDEPLNoENT PLOT PAGE 
VARIABLE BEGINNING / ENOLNGVARIABLE 

Y .	 BETA --. 
CYN 	 BETA 1i1 147 
198 t548'EIA 
cPb' BETA iSS 16i 
CBL 

162 16t
CPBZ BETA 
169 17bBELIA
CPCAV 

41 
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
DEPENDENT VARIABLE V$ DEPENDENT VARIABLE, MULTIPLE DATASETS
 
DATASETS PLOTTED"__ _
 
R25UO3 R25093
 
DEPENDENT DEPENDENT PLOT PAGE
 
VARIABLE VRABIE BEGINNING / ENDING
 
CY CYN 176 182 
NR DELTA fiING URBITER/SATuRN v S-IC BOOSTER. LATERAL-DIRECTIONAL STABILITY
 
GRAADIENT oF A LtPENp)rNT VARIABLE vS INDEPf NDENT VARIABLEI
 
MULTIPLE DATASETS
 
DATAsETS PLOTTED:
 
RZbOS3 R2 5 3--.........
 
GRADIENT-OF 0 EELNaENT. INDEPENDENT PLOT PAGE
 
VARIABLE VARIABLE
 
Cy _ MACH . 3LB 
CYJ MACH 181
 
.CBL MACH 1B5
 
EFFECTS OF ORBITER INCIDENCE ANGLE ON LONGITUDINAL STABILITY
 
UEPENUENT VAXIABLE VS INUEPENDQENT VARIABLE, PARAMETRIC STUDY 
DA TA-TS._PLOT ED
 
A2SOqI A25021 A25031
 
DEPENDLNT INDEPENOtNT PLOT PAGE
 
VARIABLE _VA3IABL& BEGINNINU / ENDING
 
cN ALPHA 18 192
 
CLM ALPHA 193 199
 
CAF _ ALPHA' 200 2u6
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EFFECTS OF ORBITER INCIDENCE ANGLE ON LONGITUD-INAL STAaILITt
 
DEPENDENT VARIABLE VS DEPENDENT VARIABLE, PARAMETRIC STUDY
 
DATASETS _PLOTTEDE_
 
A2!504 A25021 AZ5031 
DEPENDENT DEPENDENT PLUT PAGE 
VARIAbLE VARIABLE-. BEGINNING / ENDING 
CLM _ - -O----------9.--
EFIECTS OF ORBITER INCIDENCE ANGLE ON LONGITUDINAL STABILITY
 
UNIVARIA'TE DEPENDENT VARIABLE VS PARAmETRIC VARIABLE,
 
PARAMETRIC STUDY
 
UATASETS PLOTTED:
 
A25041 AZSU21 A25-031
 
DEPENDENT PARAMETRIC PLOT PAGE
 
VARIABLE VARIABLE BEGINNING / ENDING
 
CLMCNO ORSINc 214 21S
 
EFFEC.TS OF ORBITER INCIDENCE ANGLE ON LONGITUDINAL STABILITY
 
OEPENDENT VARIABLE VS INuEPENuENT VAMIABLE, PARAMETRIC STUDY
 
UATASETS PIQILEL......
 
A2 5U8 I A25 0 61 W2 507I
 
DEPENDENT INDEPENDENT PLOT PAGE
 
VARIABLE VARIABLE BEGINNING / ENDING
 
CN ... . . .. A AJ ..... .. ..t4z. 222 
CLM ALPHA 223 229 
CAF ALPHA 230 236 
43
 
EFFECTS OF OR&ITER INCIDENCE ANGLE ON kONGITUDINAL STABILITY 
DEPENDENT VARIABLE VS DEPEN_ NT VARIABLE, PARAMETRIC STUDY 
PAT.ASE5 PL.U=TT_ 
AZSOSI A2 5061 QZ5TI 
DEPENDENT DEPENDENT PLOT PAGE 
VARIABLE VARIABLE BEGINNING / ENDING 
C - ..... . C142 -31 243 
EFFECTS OF ONBITER INCIDENCE ANGLEON LONGITUDINAL STABILITY
 
UNIVARIATE DEPENpENT _VARIABLE VS PARAMETRIC VARIABLE,
 
PARAMETRIC STUDY
 
DATAsETs PLoTrED:
 
A2SO8L AZ5061 4250.1
 
DEPENDENT pARAMETRIC PLOT PAGE
 
VARIABLE VARIABLE BEGINNING / ENL)ING
 
CLMCNO ORBINC 2 2145
 
EFFECTS OF FIN CONFIGURATION ON LONGITUP.INAL STABILITY.
 
DEPENDENT VARIAB.L VS- IAQlEPENQjNT VYAfaLE, MUlTIPE DATASETS
 
R25021 R25091
 
DEPENDENT INDEPENDENT PLOT PAGE
 
VARIABLE VARIABLE BEGINNING. / ENOING
 
... . N ALPHA 216 _ _ , 
CLM ALPHA 253 259 
CAF ---- ALPHA .260 266 
EFFECTS OF FIN CONFIGURATION ON LONGITUDINAL STABILITY.
 
DEPENDENT VARIABLE VS DEPENDENT VAR _At!k.MULTIPSE..DATASELS
 
..... ATASETS. PLOTTED:
 
R25021 R25091
 
DEPENDENT DEPENDENT PLOT PAGE
 
. VARIABLE . .VARLABL . BEG.INNI.NG,/ ENDING
 
CLM CN 267 27j 
244 
DATA
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NSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
._ _. . _ _ _ . . . ._ _ . . . . . . I ' I ' 'I I ' ' ' I , - - -r,'- , , 
.-.--- ..----. -/..../I -L*----- ---- k . 
I i I I I i/' 
.,_ - _ _ _ _ ] _ _ ! . . 
4 " " ,, / / , 
IL I-* ,__!_I, [- "' I_, iI 
I! I _. __ ._ ,_"
- -. 
-2 l o -, 4, e -LBI - .* 
ANGLE OF ATTACK, ALPHA. tEGREES
 
SYHSO>L HACHl PARA1IETRIC VALUES REFERENCE INFORNATION 
OA O6 SETA 0.020 GRSINC 1.030 REFS 1.3960 SOIN. 
O 0.A90 EL 1350 IC£ 
REPS 1.3330 INCHES 
.94XNRF 5.2640 INCHES 
A i.i0s YHRP 0.0000 INCHES 
.. ZNRP 0.0330 INCHES 
VATA j-sr. ccoz - SCALE 0.0034 
?-SFC 476 NR HCRORB/S-ICBOOSTER BFIS+B5W14E3V1Y CR25021) 08 JAN 71 PAGE 1
 
0 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN'V S-IC BOOSTER-LONGITUDINAL STABILITY
 
___ __ ___ _F___I __-I_ _ 
,­
_ . ­5a . 
I..3' 
- -10 -8 -O -4 -2 0 a 0 a 2 4 6 a 10 12 14 
ANGLE OF ATTACK, ALPHA, DEGREES
 
DATA MIST. CODE 

SYMOL NAC" PARAHETRIC VALUES REFERENCE INFORMATION 
1.190 BETA 0.020 ORBINC 1.000 REFS 1.3960 S .O 
o 1.465 REFLREFS 1.33301.3330 INCHESINCHES 
1.952 XMRF 5.2640 INCHES 
YHRP U.0000 INCHES 
ZMRF 0.030 INCHES 
SCALE 0.0034 
HS 
MSFC 478 NR HCRORB/S-ICBOOSTER BFIS+B5W14E3V17 CR25021) 08 JAN 71 PAGE 
 2 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
-nrrfr rrrrr I 1 ' r -I. i j] , 
I i..--iI F --± .. .... .L 'I1 ___ __ __ i_ '__
-_____ __ 
__ 
__ __ I2t .i.J 
1 
12 I I I 
I - .1 1 
_I ___ I, 
II Io *-- Ii , I 
u 0 2U-I i 
___ ___....._ _ 
z 
r 
AN1LE OF ATTACK. ALPHA, DEGREES
 
SYNE& lACH FARAWETRIC VALUES REFERENCE INFORMATION 
D BEoT0 0.020 1.000 REFS 1.3960 SQ.IN.6ZA ORSINC O 0.895 REFL 1.3330 INCHES 
0.094 REFO 1.3330 INCHES
XHRP 5.2640 INCHES
 
1.106 
 a,0000 
ZNRF 0.0330 INCHES 
DATA HIST. CODE H 
0.RF INCHES 
SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICBOOSTER BF1S+B5Wl4E3VI7 CR25021)' 08 JAN 71 PAGE 3 
I 
-0 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V.S-IC BOOSTER-LONGITUDINAL.STABILITY
 
Ii _____ __,_ r. .. .. .. 

r I I I A 
'a - I ' 
z 
Zj ­
0­
-32 -10 a a 4 R a E) a - a 2 4 6' S in 12 
ANGLE OF ATTACK, ALPHA, DEGREES
 
Sy w. MACH PARAMETRIC VALUES REFERENCE INFORMATION 
S 1.198 BETA 0.0D10 ORSINC 1.000 REFS 1.3960' SQ.IN. 
1 .465 REFL 1.3330 INCHES 
IR EFB 1.3330 1INCHES 
5o92 XRp 5.2640 INCHES 
YMRP O.Onoo INCHES 
ZMRF 0.0330 INCHES 
DATA MIST. CODE mu SCALE 0.0034 
MSFC 47G NR HCRORBIS-ICBCOSTER 8F1S+BSW14E3V17 (R25021) 08 JAN 71 PAGE 4 
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MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY 
I., f ' I . . . . . ....-
I 
-
r 
04SI_ 
__
__, ___ 
04 
A4 -T-4ER
w tL6 
__ _ . .. 
__ 
x 
-C 
0A 
__X_6NH
 
ANGLE OF ATTACK. ALPHA. DEGREES
 
SYMBLS MACH FAlAETRC VALUES INFORMATION0.RFL.30 REFERENCE ICE 
-SC476 N HCRORB/S-ICBOOSTER BFISr65W14EEv17 CR25021) 08 JAN 71 PAGE 5
 
NSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I 1 .' 
I . -
0-'I I 
z 
____ 
Lti 
L 
li 
w 0.6 
0.5 
0.4
 
co 
3 .3 
0.0 

0.1 k '" 
--
­
_ _ _1 _-1 _ a _ _--_-_4 - 2 a _ _ 4 .6 a _ _ 12 14 
ANGLE OF ATTACK, ALPHA. DEGREES 
SYMBO MACH PARAME TRIC VALUES REFERENCE INFORMATION 
a .190B E TA 0.020O ROINC 1.000 REFS 1.3969 SQ.IN. 
O .465 RKFL 1.3330 INCHES 
0 1.952 REFS XMRF 
1.3330 
5.2640 
INCHES 
INCHES 
YMRFZR4 O.Oao0.0330 INCHESINCHES 
DATA MIST. CODE MR SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICBCCSTER" BFIS+B5Wl4E3V17 CR25021) O8"JAN 71 PAGE G
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MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-ICBOOSTER-LONGITUDINAL STABILITY
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-
LSC46N COBSieOTR-~SBW43l R5230 A 1 PG
 
- 24 --­ 6 - 4 - 2 0 2 6 a 10 12 14 
SYM L 
 MACH PARA ANGLE OF ATTACK. ALPHA. DEGREES
TRIC VALUES 

REFERENCE INFOR4ATION
 
Q 0.600 MIA 0.020 C1.8MC 1.0000.130 	 REFS 1.3960 SQ.IN.
REFL 1 3330 INCHESS 0.99Z REFs 1,:3330 INC ES
1.10G 	 XHR P 5.2640 INCHES 
.SCALE 
 YMRR
ZRF 0.03300. 0001 INCHESINCHES
 
0.034
iSF_7
N CRDT
M CBOTER " S 
 5 3 7 R 0 .IS08 A 71 AG 7
 
ISFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I I 
I I 
.oo ________--.~-----------! .. 
.00 __ _ 
-. 05 _. 
-. 15 _ 
-I 
f -. z0 __ __ __ __ __ _____"'_ _ 
S-.40
 
.65
 
-. 30- ._ _ _ _ _ _ _ _ _ _ _ _ _ 
-,50
 
24 -12 0l 24 
ANGLE OF ATTACK. ALPHA, DEGREES
 
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 
o 1.198 BETA 0.020 ORBINC 1.000 REFS 1.3960 SQ.IN.REFL 1.3330 INCHESo 2.405 REFB 1.3330 INCHES 
O 2.052 XHRF 5.2640 INCHES 
YMRF 0.0000 INCHES 
ZNRP 0.0330 INCHES 
SCALE 0.0034 
DATA MIST. CODE mm 
MSFC 476 NR HCRORB/S-ICBOOSTER 8F1S+B5W14E3V17 CR25021) 08 JAN 71 PAGE 8
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I 	 *4 
.00 __ _ _ ___ _ _ _ _ _ __ _ _ 	 -
I 	 I 
I 	 - 2I 
ED" 
-	 I I 
C -.20 
mt
 
-. 45 	
_ _ __ 
-. 55_. 	 .____ . ___.__ 
-. 00 -12 -10 -a -o -4 -2 0 2 4 6 a 10 12 14 
ANGLE OF ATTACK, ALPHA. DEGREES
 
SYMBOL MACH PARAETRIC VALUES 	 REFERENCE INFORMATION 
a .0.600 KTA 0.020 ORBIHC 1.000 	 REFS 1.3960 SQ.IN.
0 	 8.89 REFL 1.3330 INCHES 
REFS 1.350 INCHES 
o 0.9O 4 	 XHRP 5.2640 INCHES 
1.106 	 YNRr 0.0000 INCHES 
ZNRP 0.0330 INCHES 
SCALE 0.0034
 
DATA FIST. CODE MN 
MSFC 476 NR HCRORB/S-IC0O0STER BF1S-B5W14ESVI7 CR25021) 08 JAN 71 PAGE S
 
HSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I 	 III­
-° 	 I --­
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IjO 
 I I* 
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-. 44
 
I ­
-. 5
 
-o4 __ -	
__ _ __ _ _-- _ _ _ _ _ _ --
SflDOt AD PARAETIC VALUE5 2 	 NFRATO 1RN4 
o 	 1EI9a STA 0.020 ORSINC 1.000ES ,36 SQ.IN. 
.6 REFI. 1.3330 INCHES-- CAE0.03 5REF 1.330 INCHESo 1.95 	 XNRF 5.2640 INCHES 
YNRF 0.0000 INCHES 
ZNRF 0.0330 INCHESDATA CODE AIST. A C ALPLA DEGRE4 
MSFC 478 NR HCRORS-ICBOOSTER BF1S+5W14E3V17 CR25021) 08 JAN 71 " PAGE 
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1- _--.­
-oD __ _ __ _ _ I 
> 4 
1 0 INCHE
0 9 

1
REF,1C33 

-.00 -.- L.-­
-. 45 5
 
-. 1 a 1 
2 OO 1.0 INCHES

-°-- l4 -R-F6 

1.30 INCHES
YHEFS 0.0060 INCHNs
-O 0.RF 00 BHA . 3.1 T , G 
ZHRF 0.O3iO INCHES
 
SCALE 0.0034
DATA MIST. CODE NH 
06 JAN 71 PAGE 11
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.00 . . . .. . .. I I , - , -- ­
"I It 
. oI I
 
i i 
-

o -. 
__ _ _ 
*F
_ _° 
_ _ __ _ _ _ __ _ _ __ _ _ _ __ _ _ -- -- -7 
.-. 39__ 
-.40 
-1 f 
 __- I-­-. 52 _ _ _ 
_ _ _ _ _ _I_ _- I 
-. 45_ 

_ _ _ 
0-1 _ 
-4 -2 0 2 4 6 a 10 12 14 
ANGLE OF ATTACK, ALPHA, DEGREES
 
SyMEi4t MACn FARANHETRIC VALUES REFERENCE INFORMATION
 
0 1.190 BETA 0.020 ORBINC 1.000 REFS 1.3960 SQ.IN.

0 1.465 REFL 1.3330 INCHES
1 .932 REFB 1.3330 INCHES

XMRF 
 5.2640 
 INCHES 
YNRF a.0Boo INCHES 
ZNRP 0.0330 INCHES 
DATA MIST. COE H SCALE 0.0034 
MSFC 476-NR HCRORB/S-ICBOOSTER BFIStB5W14E3VI7 CR25021) 08 JAN 71 PAGE 12
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I I 	 x­
, 	 iI .. . . . . .
 
LI 1'1---t 	 -- ­
z t 	 __i - ___ 
C-	 __ _1-­, i 
I- _i _... 
r* "1 	 4 
wE 	 I Ii 
U.//

CJ _ _ " 	 I -I 
C 
IX2 
-24 - - - a - ' - ' 2 0 0 2 4 -	 8 10 12 14 
ANGLE OF ATTACK. ALPHA, DEGREES
 
SYMOL MACH PARAMETRIC VALUES 	 REFERENCE INFORMATION 
[ 	 0.599 BETA - 0.20 ORINC 4.000 REFS 1.3960 SQ.IN. 
0R895 UEFL 1.3330 INCHESREFO 1.3330 INCHES 
0.993 	 XHRP 5.2640 INCHES 
A 	 1.090 Y14RF 0.000 INCHES 
ZNRF 0:0330 INCHES 
SCALE 0.0034DATA MIST. CODE N 
MSFC 	476 NR HCRORB/S-ICBOOSTER BFIS+B85W4E3V17 CR25031) 14 JAN 71 PAGE 13
 
fSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
F !_ _ _ ... .. .. . . ' "I -- - - --. ' -- r - , 
- I _' 
___ ______ ___I ­
z LI -
4 f 
zt 
-3 
-4 
-24 -12 -10 -8 - a -4I -2 a a a 0 2 4 6 a 10 12 14 
ANGLE OP ATTACK. iLPHAo DEGREES
 
SYMBO MACH FARAMETRIC VALUES REFERENCE INFORMATION 
a I.=O BETA - .020 ORBINC 4.000 REPS 1.3960 SGIN, 
0 1.454 REFL 1.3330 INCHES 
193REFS XMRF 1.33305 264  I INCHESN  
IMRF 0.0000 INCHES 
ZHRF 0.0330 INCHES 
DATA MIST. CODE MRSAL .03 
MSFC 476 NR HCRORB/S-ICBOOSTER BFlS+B5Wl4E3V17 [R25031) 14-JAN 71 PAGE 14 
NSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 i~~ 	 , t14L
 2I 	 7 
; .
7 7 7 7 ___ ___ 	 * -
I 	 ' ' I II 1* -. 	 1 . 
I 	 I 4I .4 
un
 
0 	 F 
Z -2
 
CL­
-4
 
-94 -12 -10 -0 - 6 - 4 - 2 0 0 a 4 6 a 10 12 14 
ANGLE OF ATTACK. ALPHA. DEGREES
 
SrMSO- MACH FARAMETRIC VALUES REFERENCE INFORMATION 
a ,599 OETA - .020 ORBINC 4.000 REFS .3960 SO.,IN. 
0.1: 	 R1F 13350 INCHES 
REFB 1.3330 INCHES 
S 0.993 XMRP 5 2640 INCHES 
A 1090 Y14RF 0,OO00 INCHES 
ZmRF 0.0330 INCHES 
SCALE 0.0034
DATA AISTo CODE HN 

MSFC 476 NR FICRORBIS-ICBOCSTER BFIS+BSWl4E3VI? CR250313 14 JAN 71 PAGE 15
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V-S-IC BOOSTER-LONGITUDINAL STABILITY 
14 ________ .........
FL 1IH_,__ FII I ­
141 
12 r -___ 
-J -J 
4 
u
- I
 
Ld 
-2. 
34 -1 - 6 4 2 a a a 2 4 a - -- -e 14 
ANGLE OF ATTACK, ALPHA, DEGREES
 
SYMBOL HACH .PARAMETRIC VALUES REFERENCE INFORMATION 
0 1.200 BETA - C.GOa ORBINC 4.000 REFS 1.3960 SQ.IN. 
1.4 41.9: REFLREFB 1.33501:3330 INCHESNCHES 
0 19 XHRr 5 .2649 INCHES 
"IFP o*OOgo INCHES 
ANGL MS ATTACK, APSCALE ZHRF 0.03300.0034. INCHES 
OSFC 476 NR HCRORB/S-ICBOOSTER BFS+BW4E3V07 CR25031) 14 JAN 71 PAGE 1. 
1SFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY 
I-A 
<t 
-
'_ 
.- A 
CD 
(-3 
l - " 
0.4 
-Z3 -12 -10 - 9 - - 4 - 2 a 2 4 G 6 in 12 14 
ANGLE OF ATTACK, ALPHA. DEGREES
 
SyN C ")lA PARAMETRIC VALUES REFERENCE INFORMATION 
0 ,599 BETA - .020 0981mc 4 : Go REFS 1.3960 SQ.IN. 
0 0.895 REFL 1.533 INCHES 
A 
V .M9 
.C19 
REFS 
XHRP 
YHRP 
1.3330 
5.2640 
0.0000 
INCHES 
INCHES 
INCHES 
ZHRF 0.0330 INCHES 
VATA HIST. COE NX SCALE 0.004 
MSFC 476 NR HCRORB/S-ICBOOSTER B5Wl4E3VI7 CFIS 14 JAN 71 PAGE 17
(R250313 

MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
1AV-
Z 0.8 
Li-
IL
° i 
0. 
___ 
----­
_ _ 
- _ 
_ 
_ _ 
_ _ 
_ _ 
-_ 
ANL OF ATAK.APH.OER 
SrmB HACH4 PARARET2IC VALUES 
o) 1.200 BETA - 0.020 CR81146 
0 1.454 
o, 1.953 
DATA 14351. COVE Nm 
MSPC 476 NR I-CRORB/S-ICBOOSTER 
4.000 
BF1S+65W14E3V17 CR25031) 
REFER~ENCE INFORMATION 
REFS 1.3980 SOUIN. 
REFL. 1.3330 INCHES 
XRF 5.2640 INCHESXRF 1.2630 INCHES 
YNRF 0.0000 INCHES 
ZI4RF 0.0330 INCHESSCALE 0.0034 
14 JAN 71 PAGE 18 
MSFC TWI 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I 
­
__ _ __ _I__ 
_ __ _ I__ 
­
.- -----.00.- . ..r.... -2 
.00 1 -------- - I-- - - ­
-.25 
_ I 
-. 10 
--1 __ __ _ __--__ 
_ _ 
I-
-. 55 
ANGLE OF ATTACK, ALPHA. DEGREES
 
SYMBOL HACH PARAMETRIC VALUES REFERENCE INFORMATION 
- :.99S REFL 1.3330 INCHES
 
REF5 1 3330 INCHES
0.995 
 XHnF 1 :2640 1 NCHES 
1.098 
 YMRF 0.0000 INCHES
 
ZN-5 0.03'a I N ES 
DATA MIST. CODE 1 CAE ,03
 
MSFC 476 NR HCRORBIS-ICBOOSTER BFIS+B5W4E3Va- [R25031) 14 JAN 71 PAGE 19
 
NSFC TWT 476 NR DELTA WING-ORBITER/SATURN V S-IC BOOSTER-LONGITUOINAL STABILITY
 
.ooI :-l 
I * 
I 4 
-.05F
 
.45
 
-. 50 
-. 55 
ANGLE OF ATTACK.o ALPHA, DEGREES 
SYMBOL JACH FARAMETRIC VALUES REFERENCE INFORMATION 
1.2001.454 BETA 0.020 ORDINC 4.1300 REFSREFL 1.3960113330 SQIN.INCHES 
REFS 1.3330 INCHES 
20.953 XMRF 5.2640 INCHES 
YRF 00000 INCHES 
SRF 0.0330 INCHES 
DATA HZST. C3 5M SCALE 0.0034 
MSFC 476 NR HCRORBIS-ICBOOSTER BFlS+B5Wl,4E3Vl7 CR25031) 14- JAN 71 PAGE 20
 
- -  
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
- - ,. f -'-'r- - - - J - - r t ,05 . .. . . . . . . . . n-. .., - - r - . r .r- . - .. - - - - - - . r r ' f 1 r -
I I .2 
.ao -- -- ! I--- " 
.05 ___ 
o ii 
m 
_.SS 
-4 -12 -10 -a -0 -4 -2 a P. 4 c a 10 12 14 
S1±1501 HACH FARAUETRIC 
ANGLE OF ATTACKt 
VALUES 
ALPHA, DEGREES 
RlEFERENCE INFORMIATION 
-
a.59S. 
SEFL 
0.993 
ESTA - O.0?0 ORBIflC 4.000 REFS 
REPS 
XrF 
1.3960 
13330 
1.33305. 640 
30.1±1. 
INCHES 
INCHESINCHES 
DATA H15V. 
198YNR? 
C00t WN 
ZI4RP 
SCALE 
0.0000 
0.0530 
0.0034 
-INCHES 
I NCHES 
MSFC 476 NR HCRORB/S-ICBOCSTER BF1S+85W14E3V17 CR25031) 14 JAN 71 PAGE 21 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
S. I I -
I 0:0330 IN 
SCA-E 0.0...3 
0 -.20 __ ___ _ _ 
.0 -22-- --------- 4 2 0 2 4 6 a 10 len - 14----r 
.2__ _ ___ ___ _---,, _--_ __ ,-_ -- _ ---­ ___ _ _ 
REF 1330 ICE 
-. 40 ___ ___ __ _ 
-. 45 _ _ _ _ 
ANGLE OF ATTACK, ALPHA. DEGREES
 
SyFCOL 4ACH FARA4ETRIC VALUES REFERENCE INFOR2ATION
 
o s.aon BETA - .0.020 ORBINC 4.000 REFS 1.3960 50.1I1. 
REFL 1.3330 INCHES
 o 1.454 REFB 1.3330 INCHES 
o 1.955 XHRP 5.2640 INCHES 
YHRF 0.0000 INCHES 
EHP 0.0330 INCHES 
SCALE 0.0034
 
DATA HIST, CO t lo
 
MSFC 478 NR HCRORB/S-ICBOOSTER BF1S+B5W14E3V17 CR25031) 14 JAN 71 PAGE 
 22 
1.3 
NSFC TWlT 476 NR DELTA UING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
.s ." ..--. ... .. .. 

.QOI4
 
oI I ' 	.--.
 
0-I 	
­
,35 
-.49 L 
-,P _ _ 	
_ _ __ 
_ _ _ _	 
..... 
- -114 -in --	 0 4 6 a 10 1 14 
ANGLE OF ATTACK. ALPHA. DEGREES
 
SYPSOL 4CH FARAMETRIC VALUES 	 REFERENCE INFORNATICN 
o 0.599 BETA - 0.020 ORSBINC 4.000 REFS 1.3960 S0.IN. 
o o.95 REFS 1L 1:3330 INCHES:33 INCHtES 
0.993 
 XNRP 5.2640 INCHES 
A, 1. S0 	 Y$RF 0.0000 INCHEs 
ZFRP 0.0330 1NCfi S 
SCALE 0.0034
DATA HIST. CODE H" 

MSFC 476 NR HCRORB/S-ICBOOSTER BFIS+B5W4E3V17 (R25031) 14 JAN 71 PAGE 23
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
- .3 
____I___ ii |___ ­
.00 -r-------2 - -.0 
.05 - a 2 4a 1 
-.,
 
Q . 200 BETA__ 0.2 CON_400 EF .36 S.N
- .. I 
.-45 ____ 
. 95 -~ 5.240 INHE
 
-.50 '__ICE 
-.53 {. .1_____ _____ 
-6 -is -zo -8 -OG -4 -2 0 2 4 6 0 10 12 14 
ANGLE OF ATTACK. ALPHA. UEGREES
 
StNS O MA¢t FARAHETRIC VALUES REFERENCE INFORNATION
 
o 1iaOa BTA - 0.020 CRSINC 40D0 . REPS 1.3960 SQ.IN. 
O 1.434 REFL 1.3330 INCHES 
REPS 1.3330 INCHES
 
1.053 XNRP 5.2640 INCHES 
E 0
 
ZHRF 0.0330 INCHES
 
SCALE 0.0034
 
CATA MIST. CODE "S 

MSFC 476 NR HCRORB/S-ICBOOSTER BF1S+B5W14E3V17 CR25031) 14 JAN 71 PAGE 24
 
MSFC TlT 476 NR DELTA WING ORBITER/SATURN 'VS-IC BOOSTER-LONGITUDINAL STABILITY
 
t:-- A*v-"*-- -f.
 
-5
 
-4 
-Z4 -. -10 -8 6 - 4 *-2 0 0 0 0 2 4 6 8 10 :2 14 
ANGLE OF ATTACK. ALPHA, DEGREES
 
SyROBt NA~Ii PAMAETRIC VALUES REFERENCE INFORMAkTION
o 0.5i99 ETA 0.010 ORBINC - 2.000 REFO 1.396U SQ. IN, 
O 0.4 97 REF&- 1.530 INCHES 
R.9EFB 1.3330 INCHES 
1l.,001 YHRP O.0000 INCHES 
SCALE 0.00340 ICE 
DATA fIST. COO 1*1AL .05
 
MSFC 478 NR HCRORB/5-ICBOOSTER BFIS+BSW14E3V1Y CR25041) 14 JAN 71 PAGE 25
 
HSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
4 t -------­
u a- -4I 
_4_ 
-2 
S1 ICHES 
LI L 
-Ji 
iCL 
-3 
-4 
MAC _AAEIV UE REEEC 
REFS 
IFRAIN 
1130 ICE 
1 -22 -10 -
sSt flACN FARM'ETRIC VALUES 
S 1.195 OETA 0.019 O 6INC -
oR.6 
1.955 
DATA MfIST. COE N 
MSFC 476 NR HCRORB/S-ICBOOSTER 
2.000 
BFIS+B5W14E3VI7 CR25041) 
4 8 10 1 
RErERENCE INFORMATION 
REFS 1.3960 S9.IN. 
EFO 1.3330 INCHES 
XNRP 5.2640 INCHESYNRF 0.0000 INCHES 
ZNRF 0.0330 INCHES 
SCALE 0,0034 
14 JAN 71 PAGE 26 
.MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S=IC BOOSTER-LONGITUDINAL STABILITY
 
1II
 
I I­
- I .I II[ 
 II 
__ I-t4 
--- ­
__ __ .... 4.-. 
z 
I I. 
u..
 
1 - a 4 G a 10 12 14 
ANGLE OF ATTACK. ALPHA. DEGREES 
svSCL HAC" FARAMETRIC VALUES REFERENCE INFORMATION" 
.99 0.010 ORDINE - 2.000 REFS 1.3960 SQ.IN. 
0.097 REFL 1.3330 INCHES 
O .94 REFU 1.5330 INCHES 
XMRF 5.2640 INCHES 
1:909 YMRF 0.0000 INCHES 
ZMRF 0.0350 INCHES 
DATA MIST. COD im SCALE 0.0034 
MSFC 476 NR HCRORBIS-ICBOOSTER 8FIS+B5W14E3V17 CR25041) 14 JAN 71 PAGE 
 27 
ISFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
L II . . . . ....­
z - t
" I L
I 
w 4 
_-___ 
­
-0- -4 aa1 
_ ANGLE_ 
_F ATTCK ALHDERE 
0 6 -2 -[F -­ oo 
- - f_ 4 
1.5 EFPS 1.3330 INCHES
'MXR P 
 5.2640 
 INCHES
 
YMRP 0.0000 INCHES 
ZHRF 0.0330 INCHES 
DATA MIST. CODE "M SCALE 0.0034 
MSFC 476 NR HCRORBSIC-| STER BFIS+B5Wl4E3Vl7 CR250413 14 JAN 71 PAGE 28 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUOINAL STABILITY
 
I I
 
.
 
_.
_ _..._1.1 

I­
u 
0.1 
* ,,i . ., , , , , .* . . . . . * .. . . * . . . . . , . ,
 
ao 10 14

' a3 - - c -2!- 4 4 

ANGLE OF ATTACK, ALPHA. DEGREES
 
REFERENCE INFOR ATIONSVUSO ;A CM A RAHT IC VALU ES 
0 0 599 STA . 020 OR SNC - .006 REFS 1.396 D SQ IN.
 
REFL 1.3 30 I H H S
 0 0. 97 
 INCHES
1.330
REFS
X R p 5 640 INCH E S
 
Y RF D, 000 I CH S
 
0 .9 94 

IN 

.09 1 00330Z MR. 
SCALE 0 .00 4
 
DATA IS T .C ODE "N 

SFC 476 NR-HCRRB/S-ICBOSTER FS+BSWlE3VI7 R2501) 14 JAN 71 PAGE 29
 
______ 
-- 
"± . . . .. . . . . . . r .,-.. r,-r-. . . r-r-rr "---j .. . -- . ..-MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY

-rI-'-TI 
-i1.1 
-1------r---
---­
±.0 
_--4 
....
 
It 0 ._ 
C) 
_ _ _ 
_ _ _ _ 
_ 
_ 
_ 
_ 
LL 0.7 
LI 
Lu 
o.5 
_C ca 
1 
C 0.4 
S 0.5f 
m 
of 0. , 
1 - 2 -1 0 
-a 4 g 2 a 2 4 6 8 t o 12 1 4 
ANGLE OF ATTACK, ALPHA. DEGREES
STHBO WC" 
 PARAMETRIC VALUE$ 

1.295 SrTA REFERENCE INFORMATION
0.010 ORBINC - 2.000 

1 .462 REFS 1.3960 S0.1N.
 
1.955 REFL 1.3330 INCHES
 
REF B 1.3330 
 INCHES
 
XMRP 5.2640 INCHES
 
YNRP 
 0.0000
ZR4 0.0330 INCHES
INCHES
 
DAT MIST. CODE HM 
 SCALE 0.0034 
SFC 476 NR HCRORB/S-ICBOUSTER BF1S+B5Wl4E3Vl7 
 CR250411 
 14 JAN 71 PAGE 30
 
-- -- 
NSFC TWT 476 NR DELTA WING'ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I f
°FI 1i.3- INCHES
 
iEFS 1 NCi­
.0 9 .
 
-,10 _ _ 
-. 05 0 IN-HES
 
-. 5 
0 °°RI I 5:64 INCHES 
L
 
-.4_ _ __ ___ _ _ _ _ - __ _ _ _ _ _ 
ANGLE OF ATTCOE, ALPHA,. SEGREES
 
SYMOC-
o0 
NACH 
0.oos BETA 
FARACTRI 
0.020 
VALUES 
ORBINC - 2,000 
REFERENCE INFORATION 
REFS 1.3900 Sea.N 
O 0.097 REFL $.3,330 INCHES 
A 1.091 
0-0- 4REFB 
o O94XMRF 
YNRF 
2.3330 
5.2640 
0.0000 
INCHES 
INCHES 
INCHES 
ZI4RF 0.0]3 INCHES 
DATA *41ST. COVE MM SCALE 0.0034 
MSFC 476 NRnHCRORB/S-ICBOOSTER BF1S+B5W14E3V17 CR25042) I4JAN 71 PAGE 31 
1 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V.S-IC BOOSTER-LONGITUDINAL STABILITY
 
K 
 I , I:
 Ff _ __ I ' 
.40.
 
.15 I
 
.2 19 5 
_5 4N

- _ 1
 
-°°"OMAC PAAETI VAUSRFR NOMTO 
1.00___ ___ _____ 
- INHE1L.3 
.5%- 4-o0 4 R 8F 12143D
INH  
-10-1 C - 0IN, 
REFLB 1.330 INCHES
 
o 1.955 XHRF 5.2640 INCHES
 
YHRP 0.0000 INCHES
 
ZHRP 0.0330 INCHES
 
SCALE 0.0034
 
DATA MIST. CODE M " 

MSFC 478 NR HCRORB/S-ICBOOSTER BFIS+B5W14E3V17 CR25041) 14 JAN 71 PAGE 32
 
ISFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
*O f t-r-nII rrr I rr-- nrnfII I -I -T-iI -v-i i ---- rr-F -y---.T---r--I-I ------ r- -U ­
_ _ i ___ . :
.00 ___ 
_i _'_ _ 
_ ___ I --- : 
-.W5
 
.0.!
 
-. 10 
_____ 
4 
m 
-20 
-a _--_ _. 
-_:__-'__
 
I­
2.41 -1 -20 6 -O 2 a4 20. 1e 14 
.ANGLE OF ATTACK. ALPHA, DEGREES
 
SYMBOL MACH PARAMETRIC VALUES 
. REFERENCE INFORMATION 
0 .599 BETA 0.010 ORiNC - 2.00oo REFS 1.3960 SQ.IN.

o o.o9r REFL 1.3330 INCHES 
0.994 
 REFB 1.3320 INCHES

XNR& 5.9640 INCHESA s.o: YMRfP 0.0000 INCHES 
ZNRP 0.0330 INCHE; 
DATA HIST. COE MH SCALE 0.0024 ­
-MSFC 476 NR HCRORB/SICBOSTER BFIS+85W14E3V17 CR25041) 14 JAN 71 PAGE 33
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
_ _ oo _ _I I]_ _ _ _ I . .­
1 i 2 
_ _ _ __ _ _ __ _ 
_ _ _ i . ""_ i " ­
.7-
o -.to L . 
m 
ci-. 15 _ _ _ _ _ _ _• .__ _ 4_C""
 
___. __ 
- .3 0 
$3I 1
 
-. 45 - _l .. 
-°4 f l . "L-j
-.*'----- 6 
-. 014 -12 -0 -a 6 - 4 2 0 2 4 6 B8 10 1F 14 
ANGLE OF ATTACK. ALPHA, DEGREES
 
Sym1OL MACH PARAMETRIC VALUES -REFERENCE INFORHATION 
0 1.195 BETA 0.010 - ORINC 2.000 REFS 1.3960 SQ.IN. 
REFL 1.3330 INCHES
 
REFS 1.3330 

0 1.462 

) 1.955 XMRF 5 264 INCHES 
YHRP 0.0000 INCHES 
ZNRF 0.0330 INCHES 
DAT MlIST. CODE - SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICGOSTER BF1S+B5Wl4E3V1.7 CR25041) 14 JAN 71 PAGE 34
 
------
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
.00 .0 rI l - f l I i - I- . . . . 
__• -. - -
I - I­
-.00 . I .-..-- :-----.-----
-. *I :I1 

.4­
. . . 
--12*-4 -10 - -6 -4 -.. 6 8 1.14 . 
ANGLE OF ATTACK . ALPHIA. DEGREES 
SYflSOL MACH FAPAM2ETRIC VALUES REFERENCE INFORMATION 
o 0.599 SETA 0.010 onaliNC - 2.0D0 REFS 1.3900 S0.Ir.ANGLEOF ASCALEALP0.00GREE
o 0.80? REFE 1.3330 INCHES
.REF 1.3330 INCHES o .94. XMRF 5.2640 INCHES 
A 1.091 YNRP 0.0000 INCHES 
ZMRP 0.0330 INCHES 
DATA MIST. CODE Mr SCL 003 
MSFC 476 NRA HCRORB/S-ICBOOSTER BFRS+R5WN4E3v17 CR25041) 14 JAN 71 PAGE 35
 
___ 
_________ 
ISFC TWT 476 NR DELTA ING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I0 I
 
oI I 

I I I I
 .00*1- - -______ _____ _-___5 
I I 
 i i 
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­
4-
-
u 4
 
-4 
4
 
. 5 .0 3 3 I N
 
-.45
 
.50 

.2-a
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RE .330 INHE 
MSF 47 R4RR/-COSE 
~S8WlEV7C20 4JN7 
 AE 
 3
 
.55 

-'@ I 
-:2 

-10 

-8 5 
 - 6 

-4 
­ 02468 

ANGLE OP ATTACK. 
1
 
SYMB ALPHA. OEGREES
hIAC$ 
 PARANETRIC VALUES
0 ° 9 
 0 0 0 ORBINC 
- 2.00 E E E C
B1TA6* N O H T O
REFS 1.3960 
 30 I.
.
 
REFL 1.3330 INCHES
 
o 1.955 D 142REFB 1.3330 INCHES
 
XNRP 
 5.2640 
 INCHES 
YNRP 0.0000 INCHES 
- DATA MIST. CODE NH ZNRF 0.0330 INCHES 
SCALE 0.0034
 
MSFC 476 NR HCRORB/S-ICBOOSTER BF1S+B5W14E3V17 
 CR25041) 
 14 JAN 71 PAGE 36
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
5n 
... . . r.. • ­
4 
_ _I_ _I_ 4 
_ 
_ 
-I' ] 
I I 
o .A I 
i--FI I I -­
-J
 
C I -I 
-14 -2 -10 3 - G -4 -2 0 0 0 0 2 4 a to 1 2 14 
ANGLE OF ATTACK. ALPHA. DEGREES
 
SYNWI NACH PARAHETRIC VALUES 
 REFERENCE INFORHATJON
 
O .603 BETA 0.030 OI1BXNC 1.000 REFI 1.3960 S.K
 
O.9fS 
 REFL 1.3350 INCHES
 
o D9&XNRP 5.2640 INCHESA 1.105 YNRP 0.6000 INCHES
 
ZNRF 0.0530
 
DATA fIST. COVE M SCALE 0.034 
MSFC 476 NP HCROR2/S-ICROJSTER RS-+85Wt4E3V17 CR25061) 09 JAN 71 PAGE 37
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY 
... z... ... ... .. .. ... ... ... .___... .- ],, . _.., .2 . ­1, 

I 	 i V --.....­
4 	 . 
1 	 SI.uJ 
C-3 
L-4 
1 	 8
-- -1 -1_-	 1f
_ _- __ __ __ - --I 	 t tj 
44I_1. -0 -	 04 6 a 1 2 1 
ANGLE OF ATTACK, ALPHA. DEGREES
 
SY iC MACH PARAMETRIC VALUES REFERENCE INFORMATION 
S 1.196 BETA 0.010 ORSINC 1.000 REFS 1.3960 $6.IN. 
0 	 1.467 REFL 1.3330 INCHES 
REFS' 1.3330 INCHES0 1.9G5 
 XMRP 5.2640 INCHES
 
YNRF O.Gou0 INCHES
 
ZHRF 0:0330 INCHES
 
DATA MIST. COD MN 	 SCLE 0 034
 
MSFC 476 NR HCRORBIS-ICBOOSTER BS+BSWl4E3V17 {R25061) 08 JAN 71 PAGE 38
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I 	 I 
I 1	 -. 
u 	 ­
12j 	
­
1 J -J----I..j....I..J.---t 
Ld 
_o ____ ___.. 	 .. I -I 
C 
I-4 
13 -12 -in -0 a 4 -	
__4 
ANGLE OF ATTACK, ALPHA, DEGREES
 
SYNS40 HACH PARAMETRIC VALUES 	 REFERENCE INFORMATION 
0 1.603 BETA 0.010 ORSINC 11000 	 REFS 1.3960 SQ.IH. 
0 0.001 	 REFL 1.3330 INCHES 
0 	 0.92c; REFB 1.3330 INCHES 
XHRP 5.2640 INCHES 
1.103 	 Y4RP a. 0000 INCHES 
ZNRP 0.0330 INCHES 
DAA^ MIST. CODE MR 	 SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICSOOSTER BS+B5WldE3V17 CR250GI) 08 JAN 71 PAGE 39
 
- -------
-----
0 0 
MSFC TWT 471 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUOINAL STABILITY
 
I Ii 
t II i I F I 
ZJ 2 
°I­ t
S 4 

u ­_ 
- = -I,- -to - a 4 -2 a 0 a 2 6 a 10 la 4 
ANGLE OF ATTACK. ALPHA, DEGREES 
sym MACH PARAMETRIC VALUES REFERENCE INFORMATION 
a 19"6 BETA 0.010 OR8IHc f.000 REPS 1.3960 SQ.IN. 
,.67 REFL 2.3330 INCHES1.965 REFS 1.3330 INCHES
 
XNRF 3.2640 INCHES 
YMRF 0.,O00O INCHES 
ZmRF 0.13330 INCHES 
DATA MIST. CODE * H1l 'CA LE 0.0034 
MSFC 476 NR HCRORBIS-ICBOOSTER BS+B5Wl4E3v17 CR2506I) 08 JAN 71 PAGE 40 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I I 	 ' 
1.1 	 I . .. . :. .. . 
r- I' I F
" I , 
__ _ _ _ _ _ _ _ _ 	 __I- !, 
,~ 	 I-----t---- . --­
o.-	 V F ­
" li 
 1 
z 0.7
 
u
 
0.4 
0
 
1 -12 -0 	 0 - 4 -2 4 6 a 10 12 14 
ANGLE (IFATTACK, ALPHA, OEGREES
 
SYMBOL MACH PARAMETRIC VALUES-	 REFERENCE INFORMATION 
0 .603 MTA U.0l0 OrSIl"C . 1.000 	 REFS 1.3960 SQ. IN. 
S 	 0.901 REFL 1.3330 INCHES 
09 'REFS 1.3330 INCHES 
0 ~ g XMRP 5!Z640 INCHES 
1.l03 YMRF 0.0000 INCHES 
ZMRF 0.0330 INCHES 
DATA HIST, CODE. MM 	 SCALE " 0.0034
 
MSFC 476 NR HCRORBIS-ICBOOSTER BS+B5WI4E3VI7 CR2506t] 08 JAN 71 PAGE 41 
?SFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
-	 I 
_ 	 i_ 

-- I I-.- - I 
m 	 ­
wI
 
2 0.3 
0
 
. 4 -12 -10 -0 - - 4 -2 a 2 4 G 8 IS 12 1 
ANGLE OF ATTACK. ALPHA. DEGREES
 
SYMBOL MAC" PARAMETRIC VALUES REFERENCE INFORMATION 
S 1.196 BETA 0.030 ORSINC 1.000 REFS 1.3960 SQ. IN. 
0 	 1.467 REFL 1.3330 INCHE; 
REFS 1.3330 INCHES1.£955 XMRP 5.2640 INCHES 
YHRP 0.O00 INCHES 
ZNRP 0.0330 INCHES 
DATA MIST. CODE HN 	 SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICBOOSTER" BS+BSWI4E3V17 CR25061) 08 JAN 71 PAGE 42 
MSFC TWT 476 NR DELTA WING ORBITER/SKTURN V'S-IC-BOOSTER-LONGITUDINAL STABILITY 
oIOI -- . .. . ­
.0I __ __ ] 
- .
'.30 ' 
I ­
..0-o_______ ___ ____-_­
_ _ I3 
-°15 . . .. . . .. . 
0 1-. _. 0N
 
24I -c -1t a4a 1 -1 2 1 -t2 
-..
30
 
- _ __ _ _ .64 INHE
.4o0 _____ _________ 
-u -12 -10 - t - C -4 - 0 - 4 4 - 8 10 12 14 
ANGLE OF ATTACK0 ALPHA DEGREES
 
5SY4 4A76 NARAIJETIC¢ VALUES " REFERENCE NFORXATON 
O 0.503 - GETA 0.010 OfiZNC 1.500 -[F 1.4960 SQ.IN. 
o gjREPL- .3330 INCHES 
o 0.000 XNRP 5.2640 INCIHES 
A 1.13 YIFRP - 0.0000 INCHES 
ZNRP 0.0330 INCHES 
DAA IS. HSCALE 0.0034 
MSFC 476 NR HCRORB/S-ICBOOSTER 0St25W14E3V17 CR25061) 08 JAN71 PAGE 43
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
14 _ _ _-0 -4 	 4Io 6 I1to_
. _ _ _.. 	 _ I_ ... 
--GL O ATTAC. A
 
-. 05 	 ____ - i_______ 
-.	 2-.
 
-	 REFS_ 1.____ INHE 
.5240 	 I .
 
-.30 	 _.__ICE
 
-. 55 	 ___ 
. 4 -22 -0 -o 6 -4 2 P 2 4 6 8 -10 12 14 
ANGLE OF ATTACK. ALPHA9 DEGREES
 
SyNOD. AACN PARAMETRIC VALUES 	 REERENCE INFORMATION 
o 1.196 NETA 0.0IO ORBINC 1.000 	 REFS 1.3900 SJ.IN0 147REFL 	 1.3330 INCHES
O 14?REFS 	 1.3330 INCHES 
o 	 1.965 XMRP 5.2640 INCHES 
YMRP 0.0000 IN4CHES 
ZHRP 0.0330 INCHES
 
SCALE 0.0034
 
DATA fIST. COCE MN 
?'SFC 476 NR t-CRORBS-ICBOOSTER BS+G5W14E3V17 CR25061) 08 JAN 71 PAGE 44
 
MSFC TWT 476 NR DELTA 
. 
WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY 
.05 .. . .. . "rr tr , . ------- .	 ­.. . r--. .. . .r- .. -, . . ... n -rrrT-r 1 f ,7 
*_ _ _ _ _ 
__ _ __I-
I 	 I. 
-. 0 
-. 1­
-MR 	 5.64 INCE
 
-1-20 e -4 a D 	 1 2 1 
-. 45 _ _ 	 .3_INCHE 
-. 50 	
__ _ 
-4 4 -42 -40 - t -6 - 4 -2 0 2 4 6 6 10 12 14
 
ANGLE OF ATTACK. ALPHA- DEGREES
 
Swiac H4ACt4 PARANETRIC VALUES 	 REFERENCE INFORNATION 
o .cns BETA 0.010 ORBXNC 1.000 	 REFS 1.3960 SO,1N. 
o 0.90 	 RE;L 1:3330 INCHES 
o 0.996 	 XHRP 5.2640 INCHES 
1.103 	 YMRF 0.0000 INCHES
 
ZNRP 0.0330 INCHES
 
SCALE 0.0034DATA H"S1 . CODE HM4 
MSFC 476 NR HCRORB/S-ICBOOSTER BS+BSbI4E3VI7 CR25081) 08 JAN 71 PAGE 45
 
_____ 
___ 
___ 
____ 
_________ 
----- 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN-V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I -1--t rn-CII I Ir___ ­
. 0 0 
I] 

"r- ­
.00 I 
____ 4" 
___ 
1 
I I 
I4
 
.25 - a 
-.
 
45
 
-.30
 
_ __4_ a__I24 __ 6 a __0 o 1 
-. 1I 
1. 9 4 5 6 INC 
-REF 1.3330 INCHES 
SCALE 0.0034 
OATA MIST, CODE 94* 
MSFC 476 NR HCRORB/S-ICBOOSTER BSRB5W14E3V17 CR25061) 08 JAN 71 PAGE 46
 
NSFC TWT 476 NR DELTA WING ORBITER/SATURN VS-IC BOOSTER-LONGITUDINAL STABILITY 
.o5 ...... ...... . i , r-rrr , . - r -,,,.rrtrrr.r , 
.0i- ___ - i___ I , 
I I -I 
,00 - ..... T ... 
I-4 
I I -JI * If 
I 1. I 2 
. 0_____o - 2II 
I 
-.05-

I 
I-i 
-. 0 __ _ 
0. -. 15oI f __ _. _ 
-. 45 
-. 50 
-14 -i -10 -0 -0 -4 -2 a 2 4 8 8 0 12 14 
ANGLE OF ATTACK; ALPHA. DEGREES 
SrlDOL HACH FARAMETRIC VALVES REFERENCE INFORMATION 
S 0.603 BETA 0.010 ORBINC 1.000 REFS 1.3960 SO.IN. 
o 0.91 REFL 1.3330 INCHES 
0, GXNRF REr8 1.33300.998 5:264  INCHESINCHES 
1.103 YNRP 0.0000, INCHES 
ZIRF 0.0330 INCHES 
SCALE 0.0034DATA $IST.CODE MM 
MSFC 476 NR HCRORB/S-ICBOOSTER BS+B5W14E3VI7 CR25061) 08 JAN 71 PAGE 47
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MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
•oo _ _ _ _[ _ _ _ _Fi_ _ I__-__ ._ __ - .--- ... ..-­
"°°1 
- I i I .... 
_ _ __ _ _ _-
_ 
.0 _ _ 
_ - - II_ I -t-.----i-
g I -E 
uI
 
-.LO
 
.___ _ ___.._ 
____ __._-__ ,,,__ __ ___ ., _____ 
-i I
F
S--5[ 10 a 6 2 0 2' 4 e- o-1 2 1 
-° ----
-G -4 -
J 
4 
 6 1 2 1 I-

-. 1.39A5__67 
__ 
__ 
REL 13 0 ICEINCH---ES
 
-. 
_ R INCH
 
DAAMS.CO 0.003
RSL 7 J-1G RATTA , ALPHA, DEGREES 08JAENCE 

PARAETRI -4-o -g -2 VA 0RFREC10NRORHATLON 
167REFB 1.3330 INCHESo 1.065 XN#F 5.2640 INCHES 
YNRP 0.0000 INCHES 
ZHRP 0.0330 INCHES 
DATA JuST. COVE H1 C L 0 0 3 
MSFC 478 NR HCRORB/S-ICEOOSTER S+B5W14E3V17 CR25OG1) 08 JAN 71 PAGE 48
 
MSFC TWT 476 NR'DELTA WING.ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY­
- t 
I ------ [ i-­
- > I 
r 	 ­
uJ
 
z/ 	 ---­
~trI
 
-j 
--I
 
-14 -12 -20 -o -G -4 -2 0 0 ( 0 2 4 6 8 10 1 14 
ANGLE OF ATTACK. ALPHA, DEGREES
 
$rN5O MACn PARAMETRIC VALES REFERENCE INFOR4ATIOU 
0 0.60O GETA - 0.020 ORBINC 4000 - REFS 1.3960 SQ.IN.
REFL 1.3330 INCHES 
92REFS 1.3330 INCHES 
o - 0.992 XHRF 5.2640 INCHES 
0 .000 
1.093 	 YHRF 0.0000 - INCHES 
ZHRF 0.0330 INCHES 
SCALE 0.0034REFERENCE FILE 

MSFC 47G NR HCRORB/S-ICBOOSTER BS+B5W14E3V17 CR25071) 31 DEC 70 PAGE 49
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
sf 7 ' -
Z 3J 
I - I
-4J
 
-2 
-12 -10 - 0 - - 4 - 2 0 0 0 0 4 6- a 10 12' 14 
ANGLE OF ATTACK. ALPHA, DEGREES
 
SYM]SO HACH PARAMETRIC VALUES REFERENCE INFORMATION 
0 1.199 BETA - 0.02O ORDINC 4.000 REFS 1.3960 5Q.IN. 
0 1.455 REFL 1.3330 INCHES 
0 1.967 REFS XMRP 
1.3330 
5.2640 
INCHES 
1NCHES 
. YNRP 0.0000 INCHES 
ZHRF 0.0330 INCHES 
'REFERENCE FILE SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICBOCSTER' BS+B5Wl4E3VI7 CR25071) 31 DEC 70 PAGE 50
 
MSFC TWT 476 NR DELTA WING ORBITER/SAURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I, 1 Tnfrllf rI--f- in.. ri- in.TT 
14- - - ---- ­
! . I i1 I
 
I I
 
. I I 
' I "I ... 
I I I i 
I ILL 
Z ° ,I I
 
2 !1
 
LI 
-I S 
----1---------------
- I 1 4 
-r
 I I. 1.53IEFL IN ­
al 
4E I I 30__CHE 
rr I ZHI.. NCE 
-2214J-
-J-- 0 a 0 -1-I- {J.0 .4-2 LL6~L ADL 12.1L4-t 8 
SYMBOL UACN AAERCVLE EEEC INFORMATION
 
o 0.0 BETA -0.020 ORSINC 4.000 REFS 1.5960 SQ. IN. 
0 :0.09 REFL 1.3330 INCHES 
o.92XMRP 5.2640 INCHES 
16 *.O93 YNRF U.0000 INCHES 
ZNRP 0.0330 INCHES 
REFERENCE FILE 
 SCALE 0.0034
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MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I ---- r'T • . ... . . ., I'"r r-rr.. -rr' r '" . .. . ., r-r-r -"", 
I- i i-. I I 
All 
I- i Ii - --
I . 
1!9s -12 -10 2a 0 a 2 - -- -1 z 1 
o 
5 
-°R. 
1_ 
"a I 
F 
z I C FL 
rSF I7NR _HE__SBOTR 
I 
' 
_REL 
BSBWd3I 
-
R571 10C 
CL 
0 
. 30 
.33 
.53 
005 
AE 
I 
I 
N 
INHE 
NCE 
HCE 
5 
MSFC 476 NR HC 
FIL 
RORB/ IC_ 
ANGLE'C 
_ __U__ 
ATTALE: 
0 31-DEC 70 
0.0034EGEE 
IA T 5 
___ 
___ 
___ 
__ 
I 
MSFC TWT 476.NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY 
I]t 
I F 
-I I -; 
0.9[ 
_______________ 
J-J 
S0.6 
_ 
_ 
IL 
z 0.5o 	 ,.F 
. . 
U­
IL>u. U." 
0
 
Lu ­
0 	 0. S 

E L 1 33 0 I C E
 
-R
0.1RK 	 .. 40 N 

14 -1-0 - -6 - £ -	 2 4 - a 0 1a 14 
ANGLE OF ATTACK, ALPHA. DEGREES
 
SYMBOL. "AC" PARAMETRIC VALUES -	 REFERENCE INFORMATION 
0.0 ET .020 ORBINC 4.000 	 REFS 1.3960 SO. IN. 
0.039 

REFS 1.3330 INCHES0 	 0.992 XNRF 5.2640 INCHES 
ZHRF 0.0300 
 INCHES
 
REFERENCE FILE SCALE 0.0034
 
MSFC 476 NR HCRORB/S-ICBOOSTER BS+85W14E3V17 CR250713 31 DEC 	70 PAGE. 53
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
Ii 
1 .0 
_____. 
.. .. .
 
I I 
L 0.7 	
-­
-)-
LI I 
_: 
< 
0.43______ 
0.4 
m 
O.4 -12 -0 -8 - - 4 - 2 0 2 4 6 a 10 12 14 
ANGLE OF ATTACK. ALPHA. DEGREES
 
SYMvBIL MACH FARAMETRIC VALUES 	 REFERENCE INFOHATION
 
1.199 BETA - 0.020 OROINC 4.000 	 REFS 1.3960 S. IN. 
o 	 .455 REFL 1.3330 INCHES 
1967 REFS 1.3330 INCHES 
XNRF 5.2640 INCHES 
Y4RF 0.0000 INCHES 
ZNRP 0.0330 INCHES 
SCALE 0.0034REFERENCE FILE 
MSFC 478 NR HCRORB/S-ICBOOSTER BS+B5W14E3VI7 CR25071) 31 DEC 70 - PAGE 54 
-------- 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
-r r rr- ,r--	 r C efn.* - rr- -n-r 	 15,j- Cr ......i r.r -­
"°° -	 t-V- i - ­
00 
-. ------­
- -. 0 
-o 
­
-. 05 	
__ _ _ __ _ _ __ - _ __ _ _ . . .. 
-*5I
 
_ _ _F 5.24 INHE
 
F 	 O
 
I_. 	
_v_ 0_______ INCHES 
-. 55 
. . ...
 
-14 -it -in - - - 4 -a 0 2 6 G 12 1 
ANGLE OF ATTACK. ALPHA. DEGREES.
 
SY tOCV IACI PAMNETRIC VALUES 	 REFERENCE INFORNATIONO .600 BETA - .020 ORBINC 4.000 	 REFS 1.3960 S0.IN. 
REFL 1.3330 INCHES 
0.992 )XHRF 5.2540 INCHES 
A *.0s3 
. - YI4RP 0.0000 INCHES 
ZHRF 0.0330 INCHES 
REFERENCE FILE SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICBOOSTER BS+B5W14E3VI7 CR25071) 31 DEC 70' PAGE 55
 
' r-]--r------. 1 r-l . .--­.MSFC TWT 476 .0NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY, --. , - -

I ."­
-.3 
-.
3I 

•
 
".58I 1 
_ 
_ 
_ 
_ 
-- -­
1. RF0 .I
 
-tI 1 1 6 - 4 ­
-0- 1 2 1
-"°i-,. ,j
 
2.45 INCHES
 
-14 - 1 -10 8 6 - 4 2 0 6 8 10" 2 1
 
ANGLE OF ATTACK. ALPHA. DEGREES
 
31N8012 UACN PARANETRIC VALUESRFRNE NO AT N
 
S.IoSP BETA - 0.020 ORBIHC .000 REPS 1,3960 sa.tN.
 
o 1.455 REEL ,3350 - INCHESo1 9 ?.R FB . 3 0 I CHES
 
YHRF 0.000 INCHES
 
ZNRF 0.0330 INCHES
 
SCALE 0.0034
REFERENCE FILE 

MSFC 478 NRAHCRORB/S-ICBOOSTER BS+B5w14E3V17 CR25071) 31 DEC 70 PAGE 56
 
_ _ _ 
°"MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
r- rrf-r --- r i5rt --- rnni rr-r 
c i~ I I ­
-I.... . 
P. . I
 
.00 ..... ....
I I 
1.00 
t I I ­
I-.2­
-. 45 
-. __-. 
-_4_ _,,, -----1 
*g I~~~ 8-- - 6-0 8 10 1 
ANGLE OF ATTACK. ALPHA, DEGREES
 
SYSH. FCARANETRIC VALUES REFERENCE INFORMATION 
0 0.6013 BETA - .020 CRBINC 4.000 REFS 1.3960 MGIN. 
0 0.089 REFLREF- 1.33301.3330 INCHES INCHES 
0099 XHRF 5.2640 INCHS 
1.093 YHRP a.3330 INCHES 
303 NRF 0.0000 INCHES 
ZHRP
-SCALE 0.03300.0034 INCHES 
REFERENCE FILE 
MSFC 476 NR HCRORB/S-ICBOOSTER BS+85W14E3V17 CR25071) 31 DEC 70 PAGE 57 
14 
__ _ 
.40 
ISFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY.
 
i i 
a__4a124 -1 -10 
.o _ _, '_ .... " 
ANL OF ATTACK. ALPHA, .DEGREES

.oo 
.- I I----i- i 
__ _ _- _ _ _ I _ _ L .. .. .. 
_ I 3 
5.2640 INCHES
 
-. 93 7 ___ REFS_ 1.____0 INCHES____ 
-RF 1.3330 INCHES 
0 03
REFERENCE FILE$CLE 
MSF C 476 NR HCRORB/S-ICROOSTER BS+B5W14E3V17 CR25071) 31 DEC 70 PAGE 58 
ISFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
,os. ... .. l ' ' '- ' ' 'n ' ' 'j ' ' 'l- ---- I- I' I 
. L 
.00 - [_______ 
-.45 ----­
-. 60 
-. 5 0 9 3 IC 
1'%4 -12 -10 -0 -& ..- 4 -2 0 2 4 6 8 10 12 14 
ANGLE CF ATTACK,. ALPHA. DEGREES
 
0, 0.99 ,..24a,
Sn400i. NACH FARAHETRIC VALUeS XHR REFERENCE INFORMATION CE 
o 0.600 0ETA - 0.020 ORSINC 4,000 REPS 1.3980 3aIN. 
o OSSO REPL 1.3330 INCHES 
REPS 1.3330 INCNES 
o 0.992 XHRF 5.2640 INCHES 
D.093 YMRF 0.0OO INCHES
 
ZHRP 0.0330 INCHES
 
SCALE 0.0034
REFERENCE FIL' 
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MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
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__ _ _R__ _ _ __ _ 
REB .33 N0ENCHES_ 
OSF 
-. 00C 
1.7G N ETHRR/-
IE 
I020 S R 4S.5000 7RR5)I 3 E 
CL 
VS 
003 
1.39E S0.IN 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
.......
.. -	 :
 
I 	 I 
tL.L	 3­
r0 
-
-_7 ­
'< 
o, 	 ____. 
-3 
-J 
S
'14 -12 - 0 - 0 - 6 - 4 - 2 a ] a a_46 -	 8 t 2 1
 
,ANGLE OF ATTACK, ALPHA. DEGREES
 
REFERENCE INF R AT ON 
s ywa-- CH FA AMZT RICVALUES 
a ".o0 BETA 0 001 RBINC - 2.000 	 REFS 1.3960 SQ.IN. 
o 	 0.096 REFL 1.333 INCHES
 
xEFB 1.3330 INCHESN 
o 	 .0az 5 264 

YHRF 0.0000 INCHES
 
XMRP 

A .ii ZNRP O°0033 INCHES 
-SCALE 0.0034 
DATA $IST.CODE Nn 
.6
MSFC 476 NR HCRORB/S-ICBOOSTER BS+BSW14E3VI7 CR25081) 14 JAN 71 PAGE 

-2 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
.. r .. . . T .. .. . .. ... ... ... t nr-r-t- T-r-'' T' r1' ' .......rj
t I ­
-- 4I t- iI .I I"i ­
- I.-
Li- - i I 
S. 0 2 6 111 14­-44 -22 -10 -0 G - 4 - . 0 4 8 12 
ANGLE OF ATTACK. ALPHA. DEGREES
 
SYMBOL HACH PARAMETRIC VALUES REFERENCE INFORMATION 
0 "1.199B E TA 0.000 C sZNC - 2.090 REFS 1.3960 SO.IN. 
0 1 59REFL
.4 REFB 
1.3330 
1.3330 
INCHES 
INCHES 
1 .955 XMRF 5.2640 INCHES 
YMRPHRP 0.00000.0350 INCHESINCHES 
DATA MIST. CODE MN SAE 003 
MSF C 476 NR HCRORBIS-ICBCOSTER BS+B5Wl4E3V17 [R25081) 14 JAN 71 PAGE 62 
______ 
__________ 
MSFC TWT 476 NR DELTA WlING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
14 L III I II I 
-I [ 
Ld 
z I 
IL 
4 /
 
- 32 0 6 -1 , ID 1 2 1.4 
ANGLE OF ATTACK, ALPHA, DEGREES
 
SYMBOL HtACH FARAMETRrC VALUES REFERENCE INFORHATION 
a O.600 SETA 0.000 ORDINC - 2.000 REFS 1.3960 SQ, MN' 
0 .096 
_REFSINE  REFL 1.33301.3330 IN CHES 
A. 1: 101 
DATA 
IXHRF 
COD NISTE ATC DEGE4 
YMRF 
Z14RF 
SCALE 
5 2640 
0.0000 
0.0330 
INCHES 
INCHES 
INCHES 
MSFC 47 NR HCRORB/S-ICBCOSTER BS+B W4E3VI7 [R25081) 14 JAN 71 PAGE 63 
HSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY­
1. . . . . . .. . .. 

L LI 
I ­
-13 INCH"; 
a_ 4_ a a- ___. 6 S a . 1 0 2IN 1123 1 2 -10 a 
444
_21 

ANL OFATC. ALPHA DERE
 
o 1-.35 NCE 
-u -2 - 8 - 4 - 4o9. 6R 6410 IH £4 
S 1.195 .0 BIC - Z 0RF XM 5.260 5QINHE
 
YRP 0.0000 INCHES
 
ZHRP 0.0330 INCHES
 
SCALE 0.0034
DATA MIST. CODE MN 
MSFC 476 NR HCRORB/S-ICBOOSTER BS+B5W14E3VI7 CR25081) 14 JAN 71 PAGE' 64
 
NSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
lj _ _ _ _ _ _ __ 1.2 _ 
_ _--_- .... 4I--.....
 
w I 1 - 0.6 
u 
Z 0.5
 
m H 
14 1 -tI z 46 a 1 e 1 
0°2 a-ca EA GaocaM 200RF .90S
 
--921 4 -U L1- P S 1AKD 3 0 1N N 
AbEOF ATTACK. ALPHA. QEGREES
 
SW4BEt NAC" FARANETRIC VALUES 
.REFERENCE INFORMATION 
o "0.CO BETA 0.000 OfltfC - 2.000 REVS 1.3900 . SQ. IN. 
o .ass REFL 1.3330 INCHES 
102XHRP 
 5.2640 INCHES
 
YlRF 0.0000 INCHES 
ZHRF O.330 INCHES 
,DATA N1)ST. COE "m SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICBOOSTER BS+B5W14E3V17 'CR25081) 14 JAN 71 PAGE 65
 
1.101 
MSFC TWT 47G NR DELTA WING ORBITER/SATURN V S-IC BOOSTE -LONGITUDINAL STABILITY
 
u . -U- i__ __ _ _­
o4 
___ __, ______ ___J_~~ . 
Uj
u F
0.5 
Z 0.0 L2 
II ___ ____ 
-24 2 - - .-4 - a 2 4 12- -- 14 
ANGLE OF ATTACK. ALPHA. DEGREES 
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION
1.29 B ETA 0.000 RSNC - 2,110 REFS 1.3960 SQ.IN. 
E3 1.459 REFL 1.3330 INCHES 
195REFS 1,33 0 INCHES 
0 .95XHRP 
 5.2640 INCHES 
YMRP 0.0000 INCHESZRF 0.03z0 INCHES 
DATA MIST. CODE MM SCALE 00034 
MSFC 476 NR HCRORB/S-IC1300STER BS+BSWl4E3V17 CR25081) 14 JAN 71 PAGE 66
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUCINAL STABILITY
 
-o__ - _________ _ _ _ _ ­
" _"_ 
-- 030 IC--E 
25
-. ....
 
REF 1.3 INCHE
 
0I.a 
- I 5.2__40 INCHESj-R REF 1.30 CE
 
1.10 
 YMRF .000 INHE
 
ANGLE AT K L . G
 
ZM.86RPF 0.0530
SrflZ~ ~ DAT MIST. CODA1ETI "M USRFRNC NOMTO INCHES 
- .301 
 AN1P 6I
 
DATA MI15T. COOE 341 SCALE 0.0034
 
MSPC 476 NR HCRORB/S-ICBOOSTER GS-tBSWI4E3V17 CR25081) 14 JAN 71 PAGE 67
 
_ __ 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I I 
F I. * I ­
______ . I------------
I ­
. 0 00I I -H 
-. 05 __ _ _ _ _ _ _ _I_ 
~ ~.... ... ... ... .... .. , ...­
0 -.au 
* 2rrr -r- -1- n 0----- -4, -,--,-- ar 2--j 4- r-r -rf- rr rar12- 14 
0~~~ 1.19. :1.30:NCE 
rR 5.64 INHE
 
C-)4 
.00F 0.3 NCE 
.350 
_ ____ 
____ . . .. 
-. 55 
. . .
 
-2 - -a 1.. 14 1 -10 8 -oG 4 2 4 0 12 14 
ANGLE OF ATTACK.'ALPHA, DEGREES
 
SDLA MACI ARA$ETRIC IEFERENCE IN HATIONS VALUES 
MSFC 4.70 BETA OC5/QNC -S 2,000 TEFS :.39o0 S1oIN.S 14 REFL 1.3330 INCHESo .39REFO 1.3330 INCHES 
o 1.953 XNRP 5.2640 INCHES 
YHRF 0.0000O INChES 
ZRF 0.0330 INCHES 
DATA *41ST. COVE MM SCALE 0.0034 
MSFC 478 NR HCRfJRB/S-ICBOqSTER BS+85W14E3V17 CR25081) 14 JAN 71 PAGE 68
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
. 
----i­r -

. t 
 I I I .-
F__ __ I____ _ __ I _____ __ _ _ __ 
__ _ I . . 
-A [-
ANGL OF ATTACK ALPHA. DEGREES
 
I-I
 
- .25 5.2640 INHE 
24 12 20 a 4 2 10 T- -14 
-.45 

__--_
 
-.50 
____ 
-. 4 -12 -20 - 8 -0G - 4 - 2 0 2 4 0 8" 10 12 14 
ANGLE OF ATTACK. ALPHA. DEGREES-
SyNS(:> 
o 
HAC$ 
0.600 BETA 
rARAtETRIC VALUES 
0.000 OBXC - 2.000 
REFERENCE INFORMATION 
REPS 1.3960 S0.IN. 
o 1.002 
So *BSREPLossREPB 
XNRP 
1.3330 
1.3330 
5.2640 
INCHES 
INCHES 
INCHES 
A 1.101 YNRP 0.0000 INCHES 
ZHRP 0.0330 INCHES 
DATA HST. CODE MR SCALE 0.0034 
MSFC 478 NR HCRORB/S-ICBOOSTER BS+B5wI4E3VI7 CR250813 14 JAN 71 PAGE 69
 
__ ___ 
NSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
In 	
­
--ai 
C-.2
-YMBO PA RL 

-.30 1__2"! 	 ____R1_ANGLE OFATAK LHA ERE
 
-. 4 
1.4_ 59 _ 	 1.3INCHES 
-. 45 __ _ _ _ _ _ _ _ 	 -_ _ 
-1.55 IR 	 1+ 
P TREFERENCE INFORMATION 
1.198 	 BETA 0.000 ORBINC - 2.000 REFS 1.3960 SO.iN. 
4REFL .333 INCHESo 140REFB 	 1.3330 INCHES 
o 1l955 	 XNRP 5.2640 INCHES 
YHi P 0.0000 INCHES 
ZNRP 0.0330 INCHES 
SCALE 0.0034 
DATA MIST. CODE MR
 
ISFC 476 NR HCRORB/S-ICBOOSTER BS+85W14E3VI7 CR25081) 14 JAN 71 PAGE 70
 
MSFC TWT 476 NR 'DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY 
.00 ­m -r7 r­
. . -- Io__ __ _ __ _ ...... ..... ~ . ........ :-I II I , . 
.oo1 1 __(LL
-.2 
-. 55p____ II 
-. 2 
-. 45 
__...-__ 
-12 -2n a 6 - 4 2 a 10 12 14 
ANGLE OF ATTACK, ALPHA. DEGREES
 
SY_ ACH PARAMETRIC VALUES REFERENCE INFORMATION
 
0 0.603 BETA 0.090 ORBINC - 2.000 REFS 1.3960 SQ.IN.00.96 REFL 1o3330 INCHES
 
-REFS i.3330 INCHES
 
1 .002 XMRP 5 .2640 INCHES
 
1.101 YHRP U.9000 INCHES 
ZNRP 0.0330 INCHES 
DATA MIST. CODE HitCL 003 
MSFC 476 NR HCRORBIS-ICBOOSTER BS+B5wl4E3VI7 [R25081) 14 JAN 71 PAGE 71 
0 
MSFC TWT 476 NR DELTA WING ORBITER/SATURNV S-IC BOOSTER-LONGITUDINAL STABILITY
 
.au t - - ' 
.00 .. 
.150K 
-.25 f" . . 
.30 
_ 
-. 33 
________ 
-. 45 
EF-1330 NCE 
<14 -12 -R t l 14 
ANGLE OF ATTACK, ALPHA. -EGREES
 
DATA HIST. CODE HN 
SYML~f HACH PARAMETRIC VALUES REFERENCE INFORMAT ION 
1.19B BE TA 0.00) OPBINC - 2.000 REFS 1.3960 so.IN. 
1.459 REFS 1.3330 INCHES 
1.955 XNRF 5.Z640 INCHES 
yNRF 0.000a INCHES 
ZoRF 0.0330 INCHES 
SCALE 0.0054 
MSFC 476 NR HCRORB/S-ICBOOSTER BS+B5W14E3VI7 CR25081) 14.JAN 71 PAGE 
 72 
--
NSFC TT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I I i. . . .. ... 
I -- I, 4I 
L _ _ I_ _ _ I/ _ -I 
4 
-
I. 
-4 . -;2t -10 - G -e - 4 - 2 0 4 " 6 "8 10 12 14 
-ANGLE OF ATTACK., ALPHA. EJEGREES
 
5Y~fC'LPAAHETIC NAC 'REFERENCE
ALU5 [NFORNATION
0 .60± £E TA RIC 1 00.RF 1.O 00.114..3950 
0.090;g REFL " 1.3330 INCHES
 
REFS 1.3330 INCHES
 
0.997 " l4RP 5.2640 INCHES
 
Z 1.090 YP4RF 0.0000( INCHES
 
ZMRP 0.0S30 INCHES
 
DAT'A 14157. o sE , SHCALE 0.0034
 
MSFC 476 NR HCRORB/S-ICBOOSTER B'F2S+6SW14E3V17 CR25091) 08 JAN 71 PAGE 
 73
 
I 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
rr r -r lrrr--r- n-r- n rn C yrTr- --r 1, - , T-r-'F
I F 
4----- - ---
Z2 
ANL/FATAK LH. DERE
 
y Ht AAERCVALUES 
 REFERENCE INFoRNAT1oN
 
$.1'34 BETA "0.000 ORBINC 1.000 
 REFS 1.3960 SQ.IN.
 
REFS 1.3330 INCHE$ 
S o6 XHRF 5.2640 INCHES 
YNRF 0.0000O INCHES 
ZHRF 0.0330 INCHES 
DAA IS. £ HHSCALE 0.0034 
MSFC 478 NR HCRORB/S-ICBOOSTER CFSBW43I 08 JAN -71 PAGE 74
R25091) 

MSFC TWT 473 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
. . .r.r 	 I. r ...... ....... .
r-r-1 
12t 
T-­
z 2 
-
92- n-1 -- 0 a '- - 4 _ _ 2 1 0a a - 2 4 6 8 I S 1 2 14 
ANGLE OF ATTACK, ALPHA, OEGREES
 
SYMBO MACH PARAMETRIC VALUES 	 "REFERENCE INFORMATION 
0 	 0.001 SETA d.ODD ORBIFIC 1.000 REFS 1 3960 soIN, 
S 0.095 1 3330 INCHESINCHESREFL 1 3330 REFS 

O.997 	 XMRP 5°2640 INCHES
 
a 	 " 1.008 YHP 0 .0ago INC¢HES 
ZMRF, 0.0330 INCHES 
SCALE 0.0034DATA 	 MIST. COD HH 
MSFC 476 NR HCRORB/S-ICB00STER BF2S+B5Wl4E3Vl7 CR25091.3 08 JAN 71 PAGE 75 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
I !i ---- rI-J7rrrI j£ r 
!I ' 
11 I I I... _ 
12_ ------. 
I .I. L ! 
R 1 IN CHE
 
-I 
 0.3 I 
yMRICE0.00 
,tII l I l . I l l I l I i i l l l l i Il
 
i -L -i- -2 @ 6 1 2 1
DATA MIST. CODE MR_ SCALE 0__0034_
0NL FATCAPA ERE
 
S.0. TI AUS EEEC IFRAO--iiR 
-SC L476 NR __I -R29 00O 1.94BIC TA1.00OG EFS 1.390 S* -N
 
Lu6 EL 1,30 ICE
 
RSF__.3330 INCHE
 
14 12 -20R---5-,--0 1 N2 E 
RF 1.3$30 INC*4E$
 
ZNRP 0.0330 INChES 
SCALE 0.0034 -
DATA MIST. COCE NM 
MSFC 476 NR HCRORB/S-ICBOOSTER BF2S+65W14E3V17 CR25091) 06 JAN 71 PAGE 78
 
MSC TT 47G NR DELTA WING ORBITER/SATURN V S-IC BOOSTER:LONGITUDINAL STABILITY
:.... .. ...p... ,r, , rr
r r rr fr r vrr rl 
*1 F ,1 
__ ___I_ __ __ _ __ ________ 
w -
Ld
 
0.
 
. • . _ _ i . 
- j T
 
0.
 
-14 -12 -10 a -G - 4 -2 a 2 4 6 10 12 14 
ANGLE OF ATTACK. ALPHA. DEGREES
 
SYMBOL HACH. FARAMETRIC VALUES REFERENCE INFORMATION
 
S 0.601 BETA 0.000 O*BINC 1.0.00 REFS 1.3960 se.IN, 
0.09$ REFL 1.33T0 INCHES 
REFB I.33300 0 997 XHRp , 2640 INCHESINCHES 
A 1.098 YHRP O000 INCHES 
ZHRP 0.0330 INCHES 
SCALE 0.0034
DATA HIST. CODE MR 
MSFC 476 NR HCRORB/S-ICBOOSTER. BF2S+B5W14E3V17 CR25091) 08 JAN 7'I PAGE 77
 
LI 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
I fir -r -
I I
 
1.t I 
L I 
- 0. 
z 
__-_---__ ____ 
__j_ 
w 
of 
L­tI 0.6 __ -- -­
'o 
0.4
 
m 
-14 -0 -in -4 -2 a 4 6 a in 12 
ANGLE OF ATTACK. ALPHA. DEGREES
 
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 
o 1.194 BETA O.0oo ORBINC 1.000 REFS 1.3960 SQ.IN.1,461 REFL 1.3330 INCHESREFS 1.3330 INCHES 
11960 XMRF 5.2646 INCHES 
YMRP 0.0000. INCHES 
ZHRP 0.033D INCHES 
SCALE 00034
DATA HIST. CODE MH 
MSFC 476 NR HCRORB/S-ICBOOSTER BF2S+B5W14E3VI7 CR25091) 08 JAN 71 PAGE 78
 
14 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
__ __I 
_ __ __ _ __ __ _ _ _ ------... .. .. 
E 
_ I _ _ . i Ii 
00o 
___ -- -- ..-"_  -l.........- ..­
-.15 , 
C-)
 
1 -1 a
 
.0 I__ _ _ _ _ _ ___ -- --- -- - . . ..... 
L -L 
I ­
-o_ 
- -__-- - _ "_ _ [_-. . .... 
1.0 9S 
______ ICHE
 
0N 
 F 5.204 INCHE
 
-o4F 5 264. "-NC--ES 
50_ _0__ _ _ _ 
_ _ - _ 0,_ 
ZH.08RF o ,3390 INCHES
 
HIST. AATL ATTAC SCALE 0.D0E4
 
MSFC 476 NR HCRORB/S-ICBOGSTER BF2S B5Wl4E3VI7 (R250911 08 JAN 71 PGE . 9
 
SFC TWT 47G NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
. . ." 1-r.Os . . . . .. . . . I ' ' T . . - r. . fl f . . . .r f-- r -r-1 --T --- lr- r .- I' I '1 
S i i ,
 
.0 
. . .-
 I 
-. 
-05I I 
-.10-
-- ...
 
a-­
-.31 -10 a 6 4... 2 a__112 
... 1 
ANGLE OF ATTACK. ALPHA. DEGREES
 
Sfl4S0t MACH PARAMETRIC VALUES REFERENCE INFORMATION 
a 1.19* BETA 0.000 -ORBINC 1.000 REFS 1.3960 sQ.IN.
REFL 1.3330 INCHESJSCALEA0 1.461 ANGL OF PH,.00REE 
.REF 1.3330 INCHESo .GOXHRF 5.2640 .INCHES 
YHRP 0.0000 INCHESZMRP 0.0330 INCHES 
DATA MIST. CODE SCAL E 0.0034 
N9SFC 476 NR HCRORB/S-ICBOOSTER BF2S-5W14E3V17 
 08-JAN 7i$CR25091)
PAGE 80
 
NSFC TWT 476 NR DELTA WING ORBITER/SATURN-VS-IC BOOSTER-LONGITUDINAL STABILITY 
_ __ _ _I _ _ _ _ _ ­
.0o ____-.j ____ 
aI 

-.45_ -
I I 
F i I i 
-. 10 '" 1 I
 
NI
 
mI
 
-.25 __ _ _ _ _ _ _ _ _ _ _ 
-.30 1___ICE
 
-. 00 
_____ ___a____ 4 8 10 12 1 
-. 50 I INH 
14 -f -0 -8 - 6 - 4 -2 0 2 4 6 8 10 12 14
 
ANGLE OF ATTAC . ALPHA, DEGREES"
 
5Y1460t MACH FARA 'sETIIICVALUES . REFERENCE INFORMATION
 
o 60O ETA 0.000 ORSXNC 2.000 REFS 1.3960 50T.N 
o O,0o E. 1:3330 INCHES 
o GAS? XMRF 5,2640 INCHES 
A 1.00 YHRF 0.0000 INCHES 
ZHRF 0.0330 INCHES 
- SCALE 0.0034DATA MIST; CODE MR 
MSFC 476 NR HCRORB/S-ICBOOSTER BF2S+B5W14E3V17 CR25091) 08 JAN 71 PAGE 81
 
_ _ _ _ 
___ 
___ 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I 	 I I . 
oo I 
_ II 	 .. . .. .. 
°G . . .	 . 
"14 1 	 I 1 
I 13 IN
 
.00P ._0 INCHES
 
F 0
 
I 4
 
-.15 

__ __ _ _ ---- 1-N ~I 	 J 
-,3
 
--351 	
_ _ _ _ 
_ 
_ 
- .40 
-. 5 	
_ _ _ 
"' -0 -0 -6 -4 -2 D 2 41 	 12 14
 
ANGLE OF ATTACK. ALPHA. DEGREES 
SyNBO{t RACH FARARETRIC VALUES 
 REFERENCE INFOR8ATION
o 	 2.194 BETA 0.000 O1RBINC 1.000 REFS 1.3960 SQ,4N.
14 REFL. 1.3330 INCHESO .4iREFa 1.3330 INCHESo zIo6 XNRP 5.2640 INCHES 
YNRP 0.0000 INCHES 
ZNRP 0.0330 INCHES 
DATA H415T. CODE tINAL 	 .03 
MSFC 478 NR HCRORB/S-ICBOOSTER BF2S+85W14E3V17 CR25091) 08 JAN 71. PAGE 82
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY,
 
.0 ' ' r-ri -Tr t n rIrr£­
_ I _ _ __ 
I I --I I
_ _ _ _ _ _ ---
rtII I ­
+ .**1*1­
-.10 
_ . ....
 
-. 3-9-j 
-. 45 
-. 501 
-. 50 I ____ ___ 
-
_° 
-2 
~~ , ~. , ~• . 
-
~,.. . * 
-4 
~t r f 
-2 
. 
a 
. . 
2 
. . . . 
4 
.,, . 
6 a 
i 
.10 
, . . 12 , 14 
ANGLE OF ATTACK, ALPHA. DEGREES 
SYNBOL MACH PARANETRIC VALUES REFERENCE INFORMATION 
o.01 BTA0.000 ORBINC 1.000 REFS 1.3960 SQ.IN. 
0 0.B9 REFL
REFS 1.33301 .3330 INCHESINCHES 
0.997 XHRF 5.2640 INCHES 
A 1.096 YNRF a.0000 INCHES 
ZMRF 0:0110 INCHES 
DATA MIST. CO E SCALE 0.004 
MSFC 476 NR HCRURB/S-ICBOOSTER BF2S+B5Wl4E3V17 CR25091) 08 JAN 71 PAGE 83
 
*SFC TWT 476 NR DELTA WING ORBITER/SATURN-V S-IC BOOSTER-LONGITUDINAL STABILITY
 
ISt--
-. -- -----­
- , 

.013 
I I! i 
o 
_ _ 
_ 
_ 
i f I ­
__C AG OF_ A , I ii 
-. 45SBLMAC PAAERCVLE EEEC*NOMTO

-. 30 0I
 
-. 50 
-. 35 
_ _ _ _ 
M-. 43 
__ 084 
-. 23 5.240 INHE
 
-. 50 
_ _ - _ _FMR
__Dl INHE
 
-- 55 
DAT NASAL1.03
MIST COD 
____ 
-.1 -22 . -10' - B - - C - 4 - 2 "0 2 4 6 8 10 212 14 
ANGLE OF ATTACK. ALPHA, OEGREES
 
SrBlS ~flACH FARAHETRJC VALUES REFERENCE INFORMATION 
1.194 OETA 0.000 ORBINC 1.000 REPS 1.3960 S0.IN. O 1.461 REEL 1.330 INCHESI .OSO REFO 1.3330 INCHES 
YNRF 0.0000 INCHES 
ZH4RP 0.0330 INCHES 
OATh bUST. COCE NM C LE 0 0 3

"MSFC 478 NR HCRORB/S-ICBOOSTER BF2S+85W14E3v17 CR25091) 08 JAN 71- - PAGE 84 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I24 . ­
4 r ­
10 • I I1
 
z 
4 
I-2
 
NOMA FORC COFIIET
 
- . a a Co INCHES 
- UAC N--- RANETRIC 2VALU1 -- L 2- 4 5J - ?I~I 
OAO*O E TA D.o?0 ORBINC 1.003 REFS 1.3960 3aIm. 
o 0.090 REFL 1.5330 INCHES 
0 .094 RUFB 1.3330 IN;FIES 
A :.±os YHF o.ooco INCHES 
ZHRP 0.0330 INCHES 
DATA H$T. CODE m SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICBOOSTER BF1S+85W14E3VI7 CR25021) 08 JAN 71 PAGE 85 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
isI JYrrrr'rl 	 : rrrflrriu 
14 -	 .. . ..-.... . .. .... ... 
L I 	 ' I 
1I- I
i 

3_:_ i 	 1 1 -L 
Li--I. 	 ---------- , __ 
NOMLoOC CEFII. ___
 
a,L 
4 - - 1 a 0 a 1 2	 I--I2 
o . _ - -__ 	 5 I C 
YoN	RF 0.3000 INCHES 
ZRF .O0 0 INCHES 
.03
 
DATA MIST. CODE "MSAL 
MSFC 476 NR HCRORBIS-ICBOOSTER BFISB5Wl4E3VI7 .CR25021) OW JAN 71 PAGE 86 
--
____ 
__ 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
.....
. . .. 
_

I'. I I_ _ 
>4 
_ 
141CoL 
_,_i_ 
, 
-
-

-7 
-
- 2 - 1 ° 
 - -3 0 0 
 0 0 1 2 3 4 5 
51140 UACH NORMhAL FORCE COEFFICIENT. CN
FARAHErRIC VALUES 
 REPSO 0. ol59 
 TA 
- 0.Ofl O RiWX REFERENCE
C 4.000 INFORHATION
1.3330
o °o9s
o ] REFS 1.3960 
 SO.IN.
 
REFL INCHES
1.5330
o-99 INCHES
3XNRP

. 9s 

5.264 D . INCHESYHRF 
 0.0000 

- INCHES 
DATA "1ST. COD MN 

SCALE 0.0034MSFC 476 NR HCRORB/$-ICBOOSTER 
BF1S+85W14E3V17 
 CR2503i) 
 14 JAN 71 PAGE 87
 
.MSFC TWT 476 NR DELTA WING ORBITER/SATURNV. S-IC BOOSTER-LONGITUDINAL.STABILITY; 
. . . . . . .. . .. . . . . . . . . . .. . . . . . .. . . I i
 
J.II14 
___ I: 
r 4 I , I 
Ii Ii
I 
u 2Ii I--
Id I 
Z L 
T-

Z -2 ___ 
-4 
- 7' 6 - 5 4 a 2 - 1 0 0 O " 0 1 2 3 4 5 
NORMAL FORCE.CCEFFICIENT, CN
 
SYIo MACH PARAMETRIC VALUES REFERENCE INFORMATION
 
o 1.200 BETA 0.020 ORBINC 4.000 REFS 1.3960 SG.IN. 
REFL 1.3330 INCHES
 
REFS 1.3330 INCHES
 
0 1.454 

0 1.953 XNRP 5.264D INCHES 
YNRP 0.0000 INCHES
 
ZMRF 0.0330 . INCHES
 
SCALE 0.004
 
DATA MIST, CODE NH 
MSFC 476 NR HCRORB/S-ICBOOSTER BF1S+B5W1.4E3V17 CR25031) 14 JAN 71. PAGE 88
 
---- 
__ _ _ __ 
__ _ _ 
__ 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LIONGITUDINAL STABILITY
 
14{-
___ ._______-Iz 'I T -- . 
W 
_ _, 
_ _ " 
_ _ . .. .. __ 
__jLL__"____ 
__ _ __ _ 
_ I .H- b -
Z __ ___ I*I ­r 
o .- F 

,-. " -.---. 
-4
 
0 I 
-. 52~~ __ __ __ 4L 7__G -__-, 

_ ! Z -- 1--4 -1O 
SYMBOL MACH 
0 0 599-0 0 97 
SI091 
M TA 
0 
FANAMETRIC VALUES 
0 .0110 ORBIN E 
.¢94"R'FS 
NORMAL. FORCE COEFFICIENT. CN 
2'.000D 
REFERENCE INFORMATION 
REFS 1.3960, SQ.IN.REFL 1.333a INCHES 
0.9 
XMRF'YMRF 
1.3330 
-5.26400. , 
INCHES 
INCHESN  
DATA MIST. CODE: MR 
ZMRF 
SCALE 
0.033D 
0.0034 
INCHES 
MSFC 476 NR HCRORBIS-IC8OOSTER BFIS+B5WI4lE3VI7 CR25041I) 14 .]AN.71 PAGE 89 
- -
10 -.... .... .... .... .... ....MSFC TWT 476 NR DELTA ....WING ORBITER/SATURN.... ..-V-n-nlS IC BOOSTER-LONGITUDINAL STABILITYj-r.... rrrr.... .... I" 1 ­r"r.... ' 

r m I I 11 1 IT I Icr I-1 
14 
I , I ___ i 
---! 
F1 I . I 
I Ii 

. 
u
 
z 
LLi I 
I-
I F 
_ 
_ _ 
_ _
 
r­
z - 7 
-__ 
-_-

-____ O2
 
-7 h- -5_ -4_ -3 -2. -1- 1--1I.-4' 5 
NORMAL FORCE -COEFFICIENT,CM
 
SYMBOL MACH PARANETRIC VALUES REFERENCE INFORMATION 
1.195 BETA 0.010 OR8INC - 2.000 REFS 1.3960 50o1N. 
10 1.462 REFS 1.3330 INCHES 
F
1.955 
 XMR 5.2640 INCHES

yMRF 0.0000 1INCHES
 
ZNRF 0.0330 INCHES
 
SCALE 0.0034
DATA MIST. CODE NH 
MSFC 476 NR HCRORB/S-ICBOOSTER BFIS+B5W14E3V17 CR25041) 14 JAN .71 PAGE 90
 
_ _ _ _ ____ 
__ 
MSFC fT 476 NR DELTA WING ORBITER/SATURN VS-IC BOOSTER-LONGITUDINAL STABILITY
 
.14 .. ...	 I .. .. .. . 
*1 	 -. - -I-, - ­
*1 __"_ 	 -I .1 
_ • 
I
 
F_ 	
-
L:. -
I- L I 
z p t_ 	 / -
0 
- 7 - - 5 - 4 3 - 2 1 0 13 0 a 1 2.. a 4 6 7 
NORMAL FORCE COEFFICIENT. CN
 
SYMBOL MACH FARAMETRIC VALUES 
 REFERENCE INFORHATION 
a 0.603 BETA 0.010 OR.INC 1.000 REFS 1.3960 SQ.I. 
o 0:901 REFL 1.5330 INCHES 
o o.no 6XMRP REFB 1,3330 INCHES5:2640 1NCHES
 
1.103 	 YNRP 0.GOOD INCHES 
ZHRF 0.0330 INCHES 
DATA MIST. C 	 SCALE 0.0034
 
MSFC 476 NR HCRORB/S-ICBOOSTER BS+B5W14E3V17 CR25061) 08 JAN 71 PAGE 91
 
_ _ _ 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
14 rIi.F- I • IL I I. -
F I 
12 I ..... . 
Ia'
 _ ­ini I_ 
Z 2SI " _ 
NORMAL FORCE COEFFICIENT, CN
 
SyU5CL MACH PARAMETRIC VALUES REFERENCE INFORMATION 
a .196 BETA 0.010 ORDINC 1.000 'REFS 1.3960 SQ.IN,
1.467 REFL 1.3330 INCHE;S
REFS 1.3350 INCHES
 
0 1.965 
 XHRF 5.2640 INCHES
 
yHRF 0.0000 INCHES
 
ZNRF 0.0330 INCHES
 
SCALE 0.0034 
DATA MIST. CODE MR 
MSFC 476 NR HCRORB/S-ICBOOSTER BS+85W14E3V17 CR25081) 08 JAN 71 PAGE 92
 
HSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
11 	 ___i 
____--.-
­
__ a _ 
14 	 1...i I-. i 
I 
la 
I- __ 	 / I i 
LL
u-0 
_ 	
_ 
_ 0 /0" 
" 

z oXL. 
-? -e -5 -4 -3 -2 -1 0 0 a 0 1 2 3 4 5 6 7 
NORMAL FORCE COEFFICIENT. CN
 
SYMSO MACH PARAMETRIC VALUES 	 REFERENCE INFORMATION
 
o 	 G.6D BITA - 0020 ORBINC 4.00ff REFS 1.3960 SQ.IN. 
REFL 1.3330 INCHESo d.669 	 0C69RF8 $, 3 '30 INCHES 
0.992 	 XMRF 5.2S40 INCHES
 
A 	 I.D9 YHRF 0.0000 INCHES 
ZMRF 0.0330 INCHES 
DATA MIST. CODE G 	 SCALE 0.034
 
MSFC 476 NR HCRORB/S-ICBOOSTER BS+B5Wl4E3V17 tZ25071) 14 JAN 71 PAGE 93
 
-- -----------
.........
- ,-
.. 
...... 

r..
. 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN1...V S-IC BOOSTER-LONGITUDINAL STABILITY
... 
.. . ... I'- - r T 
r 

,
14IJ 1
 
14P 4 ai 0 a 
- . 6 
4 
-0 - i II N 
1 r 
r 
SYBLMAC PRMT IC 14 I NFRI ONVAUE 
 -EFEEN 

-

DAT MIST COD 

SCAL 0.03
 
Sy* 
01 MACS PARANETRIC VALUES 
NORMAL FORCE COEFFICIENT. 
CN
1.199 
 BETA 

- 0.020 ORBINC 
 4.000 REFERENCE
0 . 5 INFORNATION
 
REFS 
 1.3960
0 SG.IN.
1 9 7REFO 
 REF L 
 1.333 0 
 IN C H ES
 
1.3330
197XNRF INCHEs
 
5.2640 INCHES 
- DATA 541ST. CODE *6 
SCALE 0.000034H 
MSFC 478 NR HCROR/S-ICBOOSTER 
BS+BW4E3V17 S AE 0 0 3
(225071) 14 
JAN 71 
 PAGE 
 94
 
- -
,MSFC TWT. 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
2 I 
ii .I 
s° I __-_---- . .1 
L L 
I- _ / 
a - - -4 3 -2 - I a a 3 4 6 7 
NORMAL FORCE COEFFICIENT, CN
 
,SyMSO MACH PARAMETRIC VALUES REFERENCE INFORMATION 
a0.600 BE A olOua ORSINC - 2.000 REFS 1.3960 SQ.IN. 
REFL 1 33300.096 1 3330 INCHESINCHESREFS 
0 °O RRF 5264 a INCHES102X 
 YMR 0.00_ 1NCHESaZW10 

HZRRP 0.0330 INCHES 
SCALE 0.0034DATA MIST. CODE mm 
MSFC 476 NR HCRORBIS-ICBOOSTER BS+BSWI4E3VI7 CR25081) 14 JAN 71 PAGE 95
 
------- 
__ 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN-V S-IC-BOOSTER-LONGITUDINAL STABILITY
 
34­_ ___ __'___ __I 

-- ...

___o ___ ______--__ 	 -­
-I 
12"
 
I
-J 

- _ _ -_ 	 _ _ __ _ .. . 
4
 
Fx 
 I 	 A
 
LL 
Z 	 _ 
-(L - 4 V_ 
-7 -p -5 -4 -3 - 1 a a 0 0 1 3 4 5 6 7 
NORMAL FORCE COEFFICIENT. CN-

SYMBOL MACH FARMAETRIC VALUES 	 REFERENCE INFORMATION
 
1.198 ETA 0:000 ORSINC - 2.090 	 REFS 1.3960 SQ.IN. 
1.459 	 REFL 1.3330 INCHES
 
REFS 1.3330
0 	 .993 XMRP 5.2640 INCHESIN S 
YHRF 0.0000 INCHES 
. ZHRF 0.0330 INCHES
 
SCALE 0.0034
DATA HIST. COVE MR 

MSFC 476 NR HCRORB/S-ICBOOSTER BS+B5W14E3VI7 (R250S1) 14 JAN 71 PAGE 96
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY 
14 .. ... .. .. ... .. . . .. . . - ,i_ - . .. . ''1 .. . . ..	 .. . . ...-- - . .. ... .. . ­-_-
_. 

I 	 Ij 
12
 I 	 " --
_ _I 	 _ ------ 4- . . ...... 
I- U I 
Z0 -2 	 -4 - -_- _0_ _3 4 
NORMAL FORCE COEFFICIENT. CN
 
SYNO UACH PARM4ETRIC VALUES -	 REFERENCE INFORMATION
 
o 	 0,401 STA ODO ORBINC 1.000 -REFS 1.3960 50.114. 
O 008REFL 1.3330 IHCHE 
0.9 	 EFS 1.3330 INCHES
 
o 0.007 	 XNRF 5.2640 INCHES
 
SCALE 0.0034 
DATA IST. COVE MH 
MSFC 476 NR HCRORG/S-ICBOOSTER BF2S+tB5W14E3VI7 CR25091) 08 JAN 71 PAGE 
 97 
14 
. r -'-'+ r' '
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY

. ....	 ...t- -- -
S.. ............. .... .. .

I 	 * 
I.
 
0 , 
-0 -5 -4 -3 2 -1 a 	 1 2 3 4 7 
NORMAL FORCE COEFFICIENT. CN
 
SYMBOL M4ACH PARAMETRIC VALUES 	 REFERENCE INFORMATION 
1.194 	 BETA 0.000 ORSINC 1.,000 REFS 1.3960 io.IN.
 
OR 1,6EFL 
 1.3330 INCHES
1.46FOi 
 1.3330 INCHES
 
1.960 
 XNRP 5.2640 INCHES
 
YMRF 0.0000 1INCHES
 
ZHRF 0.033G INCHES
 
DATA MIST. CODE MH 
 SCALE- 0.0034
 
MSFC 476 NR HCRORB/S-ICBOOSTER BF2S+B5Wl4E3VI7 [R25091) 08 JAN 71 PAGE 98 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
r I[ 
Lo
C) .40LI' ___ __ __ __ __ __ -­{IL 
f 
u' 
I ­
.20
 
% .Q, 0.2 0.4 0.6 0.6 1.0, '.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 
.MACH NUMBER
 
FARAMETRIC VALUES REFERENCE INFORHATION
 
BETA 0.020 CUI INC 1.Vu REFS 1.3960-Q.N.
 
REFL 1 3330 INCHES
 
REFS 1:3330 INCHES 
X"RP 5.2640 INCHES 
YNP 0 .0000 INCHIES 
ZmaP 0. 330 INC HESDATA HIST" CODE "MY SCALE 0.0034
 
MSFC 476 NR HCRORBIS-ICB0OSTER BFlS+B5Wl4E3VI7 [825021) 14 JAN 71 PAGE 99
 
VSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
-1T-T "I'.p" _ _ I 
I 
of I 
__k 

_ 
_ 
_ 
___ f .. 
I.C -1 
( J r ... .... . . .. 
-. I. 
150 0.2 0.4 0.0 0.8 1.0 1.2 2.4 "1.6 1.8 2. a 2.2 2.4 Z.6 
MACH NUMBER 
FARAMETRrC VALUES REFERENCE INFORMATION 
BETA 0.020 ORBIN¢ 1.000 REFS 1.3960 QIN. 
REFL 1.3330 INCHES 
REFS 1.3330 INCHES 
XMRF 5.2640 IN CHES 
yMRF 0 .0000 INCHES 
DATA MIST. COE MNV 
ZMRF 
SCALE 
0.0330 
0.0034 
INCHES 
MSFC 476 NR HCRORB/S-ICBODSTER BFSB5Wl4E3V7 CB25021) 1,4 JAN 71 PAGE 100 
ISFC TNT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
. . ...T .2.2 
 I [,I .+-
°it ­
rIi
 
o 1. _ _ ___ _ _ _ 4 - 41_ 
--. .. -
U 1-.4 
-4 
1.0 

_
0.8 

. ,
 
, , . , . , 
, 

. .. . , , * , 

-C 
ILI
 
. 8 2.0 2 2 - 2.i .6 1 2 1.4 1 60.4 0o6 . 6 1 0
-0.2, 

MACH NUMBER
 
REFERENCE INFORATION 
ARAETRICVALUES 
 RE FS 1 3 60S , N 
. 0 00
E TA 0 . 0 2 0 ORI C IREFL 

INCHES
1.333 0 

XmRP S.2640 INCHES
 
REFS 

.00I-
YHRF 

INCHES
0.0330 

£
DVZMRFT HST ¢ 

PAE 01
 
MSFC 47G NR HCRORB/S-ICBOOSTER BFIS+BSW4E3VI7 B25021) 14 JN 71 

MSFC TWT 476 NR DELTA WING ORBITER/SATURN V*S-IC BOOSTER-LONGITUDINAL STABILITY
 
,66~~ ~ i I I4 jd I I I I l l l l J a l l R T I Z~~~~ 
r -- t(if .4 
i .4o0] 
CD 
(w .5 I *1 
z _ 
- .2 % . 0.2 0 .4 . 6 Ole 1 .0 1 .2 . 4 1 .6 1 .8 2 .0 . 2 .2 2 .4 2 .6 
MACH NUMBER
 
FARAMETRIC VALUES REFERENCE INFORMATION 
BETA - 0.020 ORBIMC 4.000 REFS 1.3960 SG.IN. 
RFI 1.33.0 INCHES
 
RFS 1.3330 INCHES
 
XMRF 5.Z640 INCHES 
YMRP O.DDDD INCHES 
ZNRP 0.0330 INCHES 
SCALE 0.0034DATA MIST. CODE NMY 
MSFC 476 NR HCRORBIS-ICBOOSTER BFIS+BRW14E3V17 (B25031) 14 JAN 71 PAGE 102 
HSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I: I 
ul
 +L
a: 
-
0 "I -- -- .... 
LI.
 
w .- I ­
: 
-.... 2 23 
3 .2 _ - __-­
-*b.0 0.2 0.4- r.6 0.8 1.0 .2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 
MACH NUMBER 
FARANETRIC VALUES REFERENCE INFORMATION 
BETA - 0.020 0i8INC 4.000 REFS 1.396 SQ.IN. 
REFL 1.3330 INCHES 
REFB 1.3330 INCHES 
XHNRP 5t 640 - INCHES 
YHRF 0.0000 INCHES 
ZHRF - 0.0330 INCHES 
DATA M13T. CODE Km SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICBCOSTER BFIS+B5Wl4E3VI7 (825031) 14 JAN 71 -PAGE 103 
___ 
i 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY.
 
2.2rr-v---f-----r- j rrrrrnrn Irfr-j ­
-
IIII I I 
CD 2.0. - t-Iui I I I F1.8 
zu 1.8 11.! I l 
0 
LI 1.2[I 
-
C 0.4[ 
a I 
0. 
-.Q 0.2 0.4 0.6 - 0.8 1.0 1.2 *1.4 1.6 1.6 2.0 2. 2 2.4 2:6 
MACH NUMBER 
FARAMETRIC VALUES REFERENCE INFORM ATION 
BETA - O.020 ORBINC 4.000 REFS 1.3960 SQ.IN. 
REFL 1.3330 INCHES 
REFSXMRF 1.333052640 INCHESINCHES 
YNRFZRF 0.0000U.0330 INCHESINCHES 
OATA MIST. COD MMV SCALE G,D34 
MSFC 476 NR HCRORB/S-ICBOGSTER BFIS+B5WI4E3VI7 CB25031] 14 JAN 71 PAGE 104 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
.60 -,,-r *-,r -- ii r- n r-r r---r rr nrr rrr l''l J r T l -r l T
 
Tr-rr- -r-rf ­
.5,0 
_____Wi 45 

- ,... ...
 
a!-. 
_ _ _ _ _-­u ------­
.15 
____3____ 
0 
va 
- .25 
__ _ _ _ _ _- -_ 
_ _ 
2FL R _.33 NCE 
MACH NUMBER 
XHRP 
Y.R0XNRP 
o 2oo0 
0.0aaa.24 
INCHES 
INCHESI S 
ATA HST. CODE H mv SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICBOOSTER BFIS+B5W14E3VI7 (825041) -14 JAN 71 PAGE 105 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
.9= = - r-i 
-
- -rr-= -r, - -r-r-r -r• 
I 
-r--r-- -r- -r-r- I . r rr---,-. -I -
I j II 
.7i 
I I A 
n 
0-
. 
III 
.r 
___ __ 
_ 
_ _ I
 
>d
S.2
 
z 
0.2 0.4 0.6 0.0 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 
MACH NUMBER
 
FARAMETRIC VALUES 
 REFERENCE INFORMATION 
BETA 0.010 ORBINC -2.000 REFS 1.3960 SQ.IN.
 
REFL 1.3330 INCHES
 
REFS 1.3330 INCHES
 
XHRP 5.2640 INCHES
 
TURF 0.9000 INCHES
ZNRF 0.0330 INCHES
 
DATA MIST, N OODE -V 
 SCALE 0.0034
 
MSFC 476 NR HCRORBIS-ICBOOSTER BFlS+B5Wl4E3Vl7 [B25041) 14 JAN 71 PAGE 106
 
!SFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC.BOOSTER-LONGITUDINAL STABILITY 
I I II ; 
. ___ _-Lo:P 0 I I_ _ 
I--
Lii 1.6 ____t{8 
°I I 
it I 
z 1.4s 
< 
-J
 
z 
- 0 . 0 . 0 . 2 0 4 0 . 6 . 0 1 0 . 2 1 . 4 1 6 1 8 2 . 0 . 2 . 4 2 '.

MACH NUMBER
 
PARAMETRIC VALUES REFERENCE INFORMATION 
DETA 0.010-. ORSINC - .000 REFS 1.3960 SQ.IN.
REFL 1.3330 INCHES 
REF8 1,3330 CHES 
X1R. 2.2640 INCHES 
YMRF 0.O0000 INCHES

ZR. a 030 NCHES
 
DATA IST. COE . .Hy SCALE 0:0034 
MSFC.476 NR HCRORB/S-ICBODSTER BF1S+B5Wl4E3V17 1B25041). 14'JAN 71 PAGE 107
 
NSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
Ii . 
u .3 
(if1 
Lii 
>4 
01 
MSC4GN COBSIBOTRB+5W43I B5B]I A 1 PG 0 
-­'0o0o 
4I(1 
0.2 
BETA 
DATA 
0.4 0.6 0.6 1.0 
PARAMETRIC VALUES -
0.10 ORBINC 0..OD 
MIST. CODE "MY 
1.2 1.4 
MACH NUMBER 
1.6 1.8 2.0 2 a 2.4 2.,6 
REFERENCE INFORMATION 
REFS 1.3960 SQ.IN. 
REFL 1..330 INCHES 
REFS L.3330 INCHES 
XHRF 5.2640 INCHES 
YMRP 0.0000 INCHES 
ZMRF 0.0330 INCHES 
SCALE 0.01134 
_____ 
__ 
__ 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL'STABILITY
 
.?~~~ 
__ ~~ 
_ 
L 	 " 
0 . 
Lu
 
z 
_.r_	 ' 
-- *O0. 0.4 0.6 ' 0.0 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 
MACH NUMBER
 
FARAMETRIC VALUES 	 REFERENCE INFORMATION 
BETA 0.010 ORSINC 1.000 	 REFS 1 3960 SQ'IN. 
REFL 1:333c, INCHESREFS 1.4550 INCHES
 
HRF 5.2640 INCHES
 
YNRP 0 0000 INCHES 
ZMR, 0:0330 INCHES 
SCL 0.004DATA MIST. CODE NMV 
MSFC 476 NR HCRORB/S-ICB(JOSTER "BS+B5Wl4E3VI7 (B25061) 14 JAN 71 PAGE 109
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
w
 
Iti 
It 1.6 I" 
__.. .Fa- ­
ou 1.4 
-
i 
-
E . I
 
w 1.2 
_____ I. 
< r
 
> 0.0 
J 
z 
0.2 0.4 0.6 o.a I, a o2 1.4 1., 1.8, 2,0 '.2 2.4 2.6 
MACH NUMBER 
FARAMETRIC VALUES- EEEC NOMTO 
BETA 0.010 ORBINC 1.000 REF:EE C INFORMAT IN. 
REFL 1.3330 INCHES 
REFS 1.3330 INCHES 
xmgp
YRP 
5.2640 
0.0000 INCHESINCHES 
ZfRl 0.0330 INCHES 
DATA MIST. CODE Mmv SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICBOOSTER BS+85W14E3V17 (B25061) 14 JAN 71 PAGE 110 
-- ----
____ _____ ____ 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
.* -r--r -r--r r-,-r -,-- ,-j-rr r--r-F-rr -,r-f, -r. n 1r rl T'--r r 1 lI"V 
_ _ _ __ _ _ _ _ ,I__I______ ____ ___ ],__ _ 
o 
III 
0 
o 
w 
.3 
u-I 
S .25 
> 
li F 
- .20 
.10 I 
15
anL 
F 
0. . . 
FARAHSTC ETI VALE 
DAT ARAT.CETI VALE 
HSETA7.0N0 CR B/-COOSTER
MSFCBE7 NR02 AHRR/-CoarER 
I 
J 
-- --- ,
 
EB ___NH
 
___ ____ - -
R F.__ _ .___ I1350 ICE 
REB 1330 ICE 
XNP 5240 ICE 
-R____O,__ _ - - -- .HE 
1V '. . -. . -. ZN.F 2.030 .4 INC . 
RCAEFERNC IFOMAI
 
SCAL NE INFORATIO
4.000 3VREFS07) d AN7 PAGE6 SQ.lt
BS+.W00 VI 146JA"1XAERE2F71 

MSFC TWT 476 NR DELTA WING ORBITER/SATURN-V S-IC BOOSTER-LONGITUDINAL STABILITY
. .. 1 ­
.9 
_ _ _ I I ! 
.7I 
r i 1 
0 . 
4 
l .o2 -­
0 ' " 0 .2 ' 0 4 (1.0 0 .8 1 .0 1 .2 1 4 1 .6 . 'b 2 , . E 2 .4 2 6 
MACH NUMBER 
FARAMETRIC VALUES REFERENCE INFORMATION 
BETA - 0.020 ORBINC 4.000 REFS 1.396a sQ.IN, 
IEFLEFS 1.33301 3330 INCHESINCHES 
XMR .2540 1NCHES 
yMRFZNRF 0DODO00330 INCHES"INCHES 
DATA "]ST. CODE v SAE 003 
MSFC 476 NR HCRORBIS-ICBODSTER BS+B5W14E3VI7 (B250741) 14 JAN 71 PAGE 112 
__ 
_ _ 
NSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
. 1 1 j I j I I I 
z0 I 
N I i 
S 1.4 
. 
u F 
C2 
I-f 
-J 
>-0.3 _ 
0.4LI6_ 
z 
XNRF-,i40 ICHE
 o f . .0 . OoI INHE 
>-RF0.0 
____NCHE
 
o.o[ 0.j.6 I . ',.a_ 
-___.4_. 1 --- 2.0 22 .4-. 
FARAETRIC VALUES REFERENCE INFORMATION
 
SETA - R.0IB ORBITC 4.000 REFS 1.3 960 S.IN. 
REFt 1.3330 INCHES 
REFS 1.3330 1INCHES 
XNRP 3.2640 INCHES 
YHRP 0 .0000 
 1INCHESZXRP 0.030 INCHES 
DATA MIST. CODE V SCALE 0.0034 
HSFC 476 NR HCRORB/S-ICBOOSTER BSi-BSW14ESV17 (B25071) 14 JAN 71 PAGE 113
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V SIC BOOSTER-LONGITUDINAL STABILITY
 
j I I 
LdJ .45 _ _ _ _ _ _ _ __ 
tr 
Ld 
Li . 0 ------­
-n L 47 
--Z ].-------" 
• .2 0B.4 0.6 0.8 1.9 L.2 1.4 1,6 r1.8 2.0 ,2.2 2.4 2.6 
-" MACH NUMBER 
PARAMETRIC VALUES REFERENCE INFORMATION 
BETA 0].000 ORSINC - 2.000 REFS
REFL 
1.39601.3330 5Q.LHINCHES 
REPS 1.3330 INCHES 
XMRF 5.2640 INCHES 
YNRP 0.0000 INCHES 
DATA MIST. CODE mmv ZHRFSCALE (].03300.0034 INCHES 
MSFC 476 NR HCRORBIS-ICB{OOSTER B5+B5WI4E3VI7 (825081) 14 JAN 71 PAGE 114 
.4 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
_ _ _ 
-­
_-___ _ __.4 
LLI 	 I 
0­
S7-I 
0Z 
.7 
REF.d.3I3 	 IN H­
-- s.0MR . 0. . . .2 14 T . .. 3 2 . 2.C6E 
SRF 1,OO30 	 INCHES
 
INCHES
0:0330 
S ALE 0 0 4 
ZRP 

C MDATA HIST ODE V 
MSFC 47G NR HCRORB/SICBOOSTER BS+B5Wl4E3V17 EB25081,] 14 JAN 71 PAGE 115
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER LONGITUDINAL STABILITY
 
rrI rrr rr 
o 2.0 1 
l J 
aE -
I I -" 
o L.8 . 
N I 
V I
 
1.2 ­
< 
1.0 
S 0.6 
_ I- . , * , _ __.. , ,_, _ , * . , . , _ t , , . 
z 
C D . 
.0 0.2 '0.4 01.2 .0 1.0 1.2 1.4 1.6 1.0 2.0 2.2 2.4 2.G 
MACH NUMBER 
BETA 
FARANETRIC VALUES 
0.000 018INC - 1000 
"REFO 
•XMRF 
REFERENCE INFORHATION 
REFS 1.3960 SQ.IN, 
REFL 1.3330 INCHES 
1 3330 INCHES 
5o2640 INCHESYNRP 0,0013 INCHES 
ZHR0 0.380 INCHES 
DATA HIST, CCD mmv SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICBOOSTER, BS+B5Wl4E3VI7 CB250BI) 14,JAN 71 PAGE 116 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V-S-IC BOOSTER-LONGITUDINAL STABILITY
 
. ' ' '. . . ' ' . I 
p7 
Lii 
CL. 
14 - -
_ 
C.- ,-. 
.L I ____ _____ i4 
-s 
z 
. '' ; - REL .3330 ..C.. 
REFO . 1.333 - ----C -­t 
.NF 0CE .64 
ZHP 0.033D INCE 
0.2~~YR 00 3010 12 . . . . 0..000 INCHE. 
- ZNR 1.0330 INCHES 
DATA MIST. CODE "MV - SCALE 0.0034 
MSFC 476 NR HCRORB,'S-IC600STER BF2S±65W14E3V17 (B25031) 14 JAN 71 PAGE 117
 
ISFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY 
I 
i I : 
L I t 
'-' I I II I . I
 
r I Ii 
F I 
Ld 
(I L 
0.! D.4 0.6 0.. 1.0 1.2 1.4 1.6 1.6 2.0 2.2 2.4 2.6 
MACH NUMBER 
PARAOETRIC VALUES REFERENCE INFORNATION 
SETA 0-000 ORSINC 1.000 REFS 1.3960 80.1n. 
REFL 1.3330 INCHES 
REFS 
XNRF 
1.3330 
5.2640 
INCHES. 
INCHES 
YHRF 0.00 INCHES 
ZRF . 0.0330 . INCHES 
DATA MIST. CODE NNY SCALE 0.0034 
MSFC 47G NR HCRORB/S-ICBOOSTER BF2S+B5W14E3V17 (B250912 14: JAN 71 PAGE 118 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
La- fI f r-rrrr-f-r'r 1 T rr rr C
 
I- " I,
 
ItiI. I 
0-p 
-i h----
 -i
 
> l1,.2
 
m . 
z I"
 
<DR 
0 .2 0.4 0 0 0 8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2 4 2.6 
MACH NUMBER
 
PARAMETRIC VALUES REFERENCE INFORMATION 
BETA 0.0 O .RSIHC 1.000 REFS 1 3960 S*H 
-REFL 1:3330
t---i 
REF8 1.3330 INCHES

.mRF I.2640 INCHES 
YH-P 1.0OO0 I NCHES 
ZR. 00330 INCHES 
SCALE 0:0034
DATA MIST. CODE HAV 

MSFC 476 NR HCRORB/S-ICBOOSTER BF2S+B5W14E3V17 "CB25091) 14 JAN 71 PAGE 119
 
_ _ 
_ _ 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTERLONGITUDINAL STABILITY
 
R. I . i.__, r -r ' -. 
<! 7I 
. I C-T) 
_--_ I . .. 
L, 
S 0.8 
-­
o 
0.3 
U. .s 
C 
U-0.24_ 
_ _ _ 
uii 
_ 
_ 
__ __ 
__-_ 
_ _ 
_ -
. ... 
0.2 

_ _ 
.0 02 0.4 0.8 0.0 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 
MACH NUMBER 
SYMBOL ALFHA FARAMETRIC VALUES REFERENCE INFORMATION 
a0.OD SETA 0.020 ORSINC 1.000 REFS 
,REFL 
1.3960 
1.3330 
SQ.IN. 
INCHES 
REF 1.3330 INCHES 
XNRF 5.2640 INCHES 
YMRF 0.0000 INCHES 
ZMRp 0.0330 INCHES 
DATA MIST. CODE NM SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICBOOSTER BF1S+B5W14E3Vi7 CN25021) 14 JAN 71 PAGE 120 
MSFC TWT.476 NR DELTA WING ORBITER/SATURN V S-IC :BQOSTER-LONGITUDINAL STABILITY
1.2I .r.t...r , rr...r-I.r * 
I I II ­
.1I. 1 ­
t-< . - _.1.z 0.0" . - " "__ 
0.7 . .... ­
-I. I . 
0.76-u 
C) t" I 
< ­
- _MACH NUMBER 
Y.B ALFHA -PARAMETRIC VALUES REFERENCE INFORMATION 
) 0.000 BETA - 0.0 O RBINC 4.000 REFS 
REFLREF 
1.3960 
1,333013330 
SOIN. 
INCHESINC 1S 
XMRp 5.2640 INCHES 
YNRF 0.0000 
INCHE 
ZHRF 0.0330 INCHES 
CATA HIST. CODE HnI SCALE 0.0034 
?SFC 476 NR HCRORB/S-ICBOOSTER BF1S+B5W14E3V17 fN2503'1) 14 JAN 71 PAGE 121 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
. . . ."' L '. . . . . . . . . . . . -''" ' ' r-" r r -rr-- r-r - r­
it_ _ _ _ _ _ '__ _ 
o I F 
2-0.8 Ld 1 . ... 
Z 0.4 
o -I 
I 1
L 
0.6 
____ ___ ___ ____--. ---- Ij 
0 0.5K -­ " 
0. 
m 
o I! 
0.0 0.2 0.4 0.8 0.0 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 
MACH NUMBER 
SYMBOL ALPHA PARAMETRIC VALUES REFERENCE INFORHATION 
0 0.000 BETA 0.010 ORSINC - 2.0D0 REFS 
REFL 
1.3960
1.3330 S0.IN. INCHES 
REFS 1.3330 INCHES 
XHRF 5.2640 LNCHES-
YNRP 0.000a INCHES 
ZHRP 0.0330 INCHES 
DATA MIST. CODE wMI SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICBOOSTER BFIS+B5W14E3V17 (N25041) 14 JAN 71 PAGE 122 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
I 2 ,--r-T-f--T.1 . . . ,-T--r-r -r*r r-t 
1.0 ... 
U-~~ ; i ------I__ 
I *1 
Z 0.8 [ 
LLI 
LU 
LdC .6 
0.4 
Sm 
of 0.3 .. . 
0.2 
0.1 
Q 0.. 2 .4 0. .8 , 1.0 1.2 1.4 .6 1.6 2.0 2.2 2.4 2.6 
MACH NUMBER 
SYMBOL ALPHA PARAMETRIC VALLe3 REFERENCE INFORMATION 
0 0.000 BETA 0O.Oi ORBINC 1.000 REFS 1.3960 SQ.IN. 
REFLREFS 
1.3330 
1.3330 
INCHES 
INCHES 
XMRP, 5.2640 INCHES 
YMRF
Z.RP DOO003330 INCHESINCHES 
DATA HIST. C E NMI SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICBOCSTER BS*B5W14E3VI7 [N25061) 14 JAN 71 PAGE 123 
MSFC TWT 476 NR DELTA WINGORBITER/SATURN'V S-IC BOOSTER-LONG'ETUDINAL STABILITY
 
1.2 f 	
-'T ..........s "
 
____I___ ___*! 
z 0.8 	
__ _ 
LL.
 
IIL 0.6 
0.5 	
- -­
0
 
Ld 
m
 
%. . . . . . ' 2. . . . . . . •. 
4.0 _.0_BTA__._0_BIC 	 REFS__ S.-390 

I30 	 REF 1. ICE
 
05.N
 
MACH NUMBER
 
SflIBQL ALPHA PARANETRIC VALVES 	 REFERENCE INFORHATION 
0.000 	 EETA - 0.020 ORSINE 4.000 REPS 1.3960 SO.XN. 
REFL 1.5330 INCHES 
REFS 1. 330 INCHES 
XHRF . 5.2640 INCHES 
YNRF 0.0000 INCHES 
ZHRP 0.0330 INCHES 
SCALE 0.0034
DATA fIST. CODE I 

MSFC 476 NR HCRORB/S-ICBOOSTER BS+B5W14E3VI7 CN25071) 14 JAN 71 PAGE 124
 
MSFC TWT 47G NR DELTA WING ORBITER/SATURN V S--IC BOOSTER-LONGITUDINAL STABILITY
 
I II I iI- *I 
1.1 _______I 
..
1
 
ILI 
<0.04
 
0. 
0.2
 
0 0.2 0. 0.6 D.0 1.0 1.2 1.4 1.0 1.8 2.0 2.? 2.4 2.6 
MACH NUMBER 
sl. O ALF"A FAhAKETRIC VALUES REFERENCE INFORMATION 
1 .000 VETA 0.009 CRBINC 2.aOO REFS, 1.3960 SO. IN. 
REFL" 1.3330 INCHES 
REFB 1.3330 INCHES 
XHRP 5o2640 INCHES 
YHRpZJ0p 0.00000.033D INCHESINCHES 
DATA MIST. CCE NMI SCALE 0.0034 
MSFC 476 NR HCRURB/S-ICBDOSTER BS+B5Wl4E3VI7 CN25081) 14 JAN 71 PAGE 125
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
1.2I 
1.1 I iI 
I I 
I II _ ' 
1.0I - _____ _ __ __ _ __ __ 
0 .9 ! -
°I -i 
Ld 0.8 
Lii 
co 
0.4 
x 
S0.2 __ __ __ 
0.L 
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 
MACH NUMBER 
SyMT40 ALFHA PARAHETRIC VALUES REFERENCE INFORMATION 
C 0.000 BETA 0.000 OfBINC 1.000 REFS 
REFL 
1.3960 
1.3330 
SQ.IN,
INCHES 
REFB 1.3330 INCHES 
XHRP 5.2640 INCHES 
YMRP 0.0009 INCHES 
ZHRF 0.0330 INCHES 
DATA MIST. COCE NMI SCALE .0034 
MSFC 476 NR HCRORB/S-ICBOOSTER BF2S+B5W14E3V17 .CN25091) 14 JAN 71 PAGE 126 
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MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I
I 
-, 4_I 4 
1.0 
zi 
u, 
0 - .5 
- 2.5 
z-ra.3L- -
RF 1 3
 
1.58 0.4_ _ _ 1.__ __._ 1. .*616a . . 
-J.
 
1.33NCE
1.0L 
-.. 0 Z 
w~YR0.000 ___ INCHES____ 
0.03
 
476 NNCHE1J2 R-aL 

SALE ,,,
DATA MIST COD 

.02 0.08 .6 S 12 . 16 1. . 2. 3 2.4 C2.6 
.020 LOLGO,0BATA IS CaIli 
MSC 7GNRHCORISICOOTE BISB5143V7 A202EF'SAN7 PAGE6 017
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
rnrrr [
4I) . .0 
I I 
-t 
5.53.0---------­
2.5
 
z
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0 
-.0 0 
_NL - 2 .0 _ _ _ _ _ _  
-. 0 0.2 0.4 0.6 
I 
0.0 1.0 
. 
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. --...­ , 
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-
1.6 
, ;--. 
1.6 
. . 
2.0 
. __ 
2.2 
_ I_ 
2.e4 2.6 
MACH NUMBER 
FARAI4ETRIC VALUES REFERENCE INFORNATION 
6 TA - 000 0*BINC 4.Oa * REFS 1.3960 SQ.Ifl. 
REFE 1.3330 INCHES 
REFS 
XHRP 
YHRF 
1.3330 
5.2640 
0.0000 
INCHES 
INCHES 
INCHES 
ZNRFSCALE 0.03300.0034 INCHES 
MSFC 478 NR HCRORB/S-JCBOOSTER BFIS+85W14E3v17 -[A25031) 14 JAN 71 PAGE 128 
_ _ _ __ 
--
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
I-, _ I_ _ I • i- t r 
I I 
-• 
t 3.5 -- --. 
z 
C-) 
Z F~ 
X 1.5 
20
o I 
r,4 -2.0 
- - _ _ - -- -

0.01­
- . a . 2 . " . 0 0 . 6 1 0 . 2 1 .4 1 .6 1 .8 2 .0 2 .2 .4 2 ,6 
MACH NUMBER
 
PARANE TRIC VALUES REFERENCE INFORMATION 
BETA 0.010 ORBINC - Z.000 REFS 1.3960 SQ. I N. 
REFL 1.3330 INCHESREFS 1.3330 INCHES
 
XmPF 3.2640 INCHES
 
YMRF 0.0000 INCHES
 
ZNRF 0.0330 INCHES
 
DATA MIST. CODE HNIF SCALE 0.0034 
MSFC 476. NR HCRORBIS-ICBUDSTER BFIS B5Wl4E3VI? CA25041) 14 JAN 71 PAGE 129 
------
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
:1r'" 	 rr 'r nl zhiIiI i; 1
 
II ­
z 
r- 2 5 L 	
__. .. .. " 
3 .5" 
I-I 
______ ____ I __ _____ ____ -- -­
u 44 
3.0 ' . "­
0.5 
I-
E.I 
0.3 
SCLE 0.05 
S3.0C7 0.2 0.4 
 0.6 	 1. 12 1.4 1.6 148 2.0 2 2 2.4 2.6
 
MACH NUMBER
 
FARAMETRIC VALUES -	 REFERENCE INFORMATIONDA.TA. C..E... .IST.. 	 ..BETA" 0.010 CAINC 1.000 	 REFS 1.3960 SQ.IN, 
REFL 1.3330 INCHES 
REFB 1 .3330 INCHES8 
XMRF 5.2640 INrCHES 
YMRF 0.0OOO INCHES
 
ZMRP 0.0330 INCHES
 
SAE 003
DATA MIST. CO'DE HHIF 
MSFC 476; NR HCRORB/S-ICBOOSTER" BS+B5Wl4E3V17 CA25061) 14 JAN 71 PAGE 130
 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
*. ia --rel rrrr----r flr-rr l r - r-- r - -r­1f11#
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o 
u 
X 
Lo 
z 
Ii 
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3.1.5 
1.0 
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2.0 
- -­
111 I-
I_ 
I 
_ 
r 
I 
< 
REF I 
-0.5 r_ 
_ _ __ _ _ 
-1. 
-I 
REF 1..3 INHE 
0.0~~MR 
___ 5.2640_ INCHES____ 
-S 
°SCL0003 
4 
DAT MIT-CD 
-2.5 
N 
-2- _ _ _ _ 
__3__ 
I0 
_ _R_ 
_ _ 
R-F2.. 
_.26 5 
INCHE 
I NCE 
I CHE 
DATA fIST. COVE uFn 
MSFC 476 NR fCRORB(S-ICBOOSTER BS+B5W14E3V17 (025071) 
-RF 
ZH P 
SCALE 
29 JAN 71 
1.3330 
0.0330 
034 
PAGE 
INCHES 
INCHES 
131 
__ 
__ 
MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
 
C- 4.0 
{ I 
U r 2.0 
_ 
_ 
­
zu-
Lo0 0_ 
_ 
_ 
j L 
Of 
d -0.0 
u 
1.0
 
0.2 0.4 0.6 0.0 1.0 1.2 u.4 1.6 1.8 2.0 2.2 2.4 2.6
 
MACH-NUMBER
 
FAR r TRIC VALUES 
 REFERENCE INFORMATION
 
BETA 0.00I ORINC - 2.000 REFj 1.3960 SQ.IN. 
REFL 1.3330. INCHESREF- 1.330 NCHES
 
XMRF 5.9640 INCHES
YRF .. 06 .0 INCHES 
- ZNRF 0.330 INCHES 
SAE 0.0034
 
DATA MIST. COCE 1F 
 SCALE
 
MSFC 476 NR HCRORB/S-ICBOOSTER BS+B5WI4E3V17 (A25081) 14 JAN 71 PAGE 132
 
MSFC TWT 476 NR DELTA WING ORB.ITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY 
4' . 
- I	 [I--
, 1 -4 
u 
zl 
t 
L 
-S g -	 I ,i .. 
-j F 	 - I 
-rj.- Ir 
-3 '.0 02 0.4 D.G 0.8 1.0 1.2 1.4 1.6 1.6 2.0 Z.2 2.4 2.6 
MACii NUMBER
 
PARAX51RIC VALUE 	 RE FERENCE INFORMATION 
BZTA (1.000 CABNC 1.009 	 REFS L.3960 SQ. IN. 
REFL 1.3330 INCHES 
REFS 1.3330 INCHES, 
INCHES5:2640 
YMRF a , ano INCHES 
ZHRPF 0 .a3 3 0 INCiE S
 
XNRF 

SCALE •0.0034
DATAMlST. COD NXIF 

MSFC 476 NR HCRORB/S-ICB00STER BF2S+B5Wl4E3V17 (A25091) 14 JAN 71 PAGE 133 •
 
____ 
NR DELTA WING ORBITER/SATURN V-S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
u I ­
S-1.3 

LiLoI 
L'i -3.5 
-

-4.0
 
-4.S 
- S.2 6 aa 1 14 is 1 
SIDE SLIP ANGLE, BETA, DEGREES
 
DATA SET SYMD t CCNFI4URATI k DESCR1PTION PARAMETRIC VALUES REFERENCE INFORMATION 
(925053) 0 MSFC 476 MR HCRORD/S-ICBOOTER SFIS+BSWI4E3VI7 ALPHA - 0.050 ORSINC 1.000 REFS 1.3960 SQ.IN. 
CR25993) 0 NSPC 474 MR HCRORB/5-ICBOOSTER SF2$+BSW14E3Vl7 REFL 1.3330 INCHES 
REFS 1.3533 INCHESX-RP 5.2640 INCHES 
Y4RF 0.0000 INCHES 
ZMRP 0.0330 INCHES 
MACH 0.603 SCALE 0.0034
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
I-!
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__I ,.___ 
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-2.0L 
o 3° 
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 t 
 *
-2 * 8 10 12 4 16 i 
SIDE SLIP ANGLE. BETA. DEGREES
 
DATA SET SYHBL CONFIGURATION DESCRIPTION PARAMETRIC VALUES REFERENCE INFORMATION(RZ503) C) SFC 476 NR CRON S ICBOO TFR SFlSB5Wl4E3Y7 ALPHA - 0.050O RSINC 1.000IRZ5093) REFS 1.3960 SQ IN.
0 HSFC 476 NR NCR Gllb/SICSOSTE BF25B5014E317 REFL 1.3330 INCHES
 
R': ,33 INCHES
 
,MR, 1o2640 ICE
 
MACH TMRF 0.O0O INCHES
0.899 
 *RP 
 033 INCHES
 
SCALE 
 0.0034
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NR DELTA WING ORBITER/SATURN V S.IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
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o -S.0 
20--,___L 
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 l a 1 1 2 1 4 
SIDE SLIP ANGLE, BETA. DEGREES 
i6s1
 
VATA SET SINSO CCOFIGURATICV VESCRIPTICH
CRZ50531 0 PARAMETRIC VALUESMSFC 476 US NCRORB/5-ICBOOSTER SFlS-S5W14E3Yl7 REFERENCE INFORHATION
ALPHA - 0.050 
 ORINC 1.000
CR25093) 0 REFS 1.3960 SQ.IN.SFC 476 NR HCRMB/5-ICOCSTER 8FZS+WW14E3VI7 

REFL 1.3330 INCHES
 
REFS 1.3330 INCHES
 
XHRF 5.2640 INCHES
 
YNRF 0.0000 INCHES
 
ZNRP
MACH 0.0533 INCHES
131996 

SCALE 0.0034
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
0.5 [ 
o -1.0 
I-t
 
U
 
0 . 
0D 1 14 Is is06-

SIDE SLIP ANGLE. BETA, DEGREES
 
DATA SET SYMBL CCWPIGUFIATIC DESCRIPTION PARAMETRIC VALUES REFERENCE INFORMATION 
IRZ5D53) 0 MSFC 475 UK HCR /5-bfS:I80S DFI$+05WI4E3VI7 ALPHA - 0.050 ORBINC 1,000 REFS 1.3960 SQIN, 
(A25013) 0] 145FC 476 MR MCRORB/S-ICSCSTER BF2S+B5W14ESV17 REFL 1.3330 INCHES 
REFO 1o3330 INCHES 
XLRF 52640 INCHES
 
TURF 0.00"o INCHES
 
0.033C INCHES
ZMRP 0540SCALE 
 PAGE 37NCE1.
1 AeE1:1: . P 
I 
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER LATERAL-DIRECTIONAL STABILITY
 
0,5 .... . 1~ I '-.. 
-0.0 ___ ;'__2­
-2.5 L_ 
-2.0 
I A 
-1.0 
L -3.5 
C-2. 
i-- -2.0 
_ _ 
_ _ 
-4.0 
-C0 4 
VATA SET SYMSM 
(RZS533 0 
(A25093) 0 
2 4 la1 
SIDE SLIP ANGLE. BETA, DEGREES 
CONVIOVRATICN DESCRIPTICN PARAMETRIC,VALUES 
MSFC 476 MR "CR B/S-jCSCCSTZR SFlS+BSW14E3Vl7 ALPHA - 0.050 ORSINC 
MSFC 476 MR NCRO/S-ICCOOSTR SF2S-B5Wl4E3VI7 
MAH 116SCALE 
12 
1.000 
14 16 is 
REFERENCE INFORMATION -
REFS 1.3960 SQ.IN. 
REEL 1.3330 INCHES 
REFS 1.3330 INCHES 
XMRP 5.2640 INCHES 
YHRP 0.O0000 INCHES 
ZMRP 0.0330 INCHES 
0.0034 
PAGE 138 
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
I 
u - .0 _ _ _ 
u­
- -1 .0 { 
-5'
 
"-4.01 
-6. 
"SIE SLIP ANGLE. BETA, EGREES
 
DATA SE T STMSOL CFIOURAT1Oh DERIPTION PARAMETRIC VALUES REFERENCE INFORMATION 
(R25053) 0 MSFC 4?6 MR HCRORS/$-ICBrOSTER- 8FIS+BS5WI4E3Yl7 ALPHA - 0.050 ORSINC 1.000 REFS 1.3960 SQ.IN. 
(9250919) [3 MSFC 4TO M R HCRERS/S-IEOCOET£E BFZS B5H14E3Vl7 REFL 1,.3330 INCHES 
REFS 1.3330 INCHES
 
XMRF 5:2640 INCHES 
YHRF a .a0ag INCHES
 
ZMRP 0.0330 INCHES
 
HtACH 1.455 SCALE .0.0034
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
2.0_
-.5 I'-----..--i ,____
-r--I-- -I * '~ - r -- r--r---- t-r -- -rr -j r-- -- i -r---r- - --- t - -r---
Zd 4 
Ld -2.5 
-°0
 
--. 0 
IL -1.5 
- -2 2 
 lo1 12 14 16 isl 
SIDE SLIP ANGLE, BETA- DEGREES
 
DATA SET SYMBOL CONFIGURATION DESCRIPTION 	 PARAMETRIC VALUES REFERENCE INFORMATION
 
CR25053) 0 MSFC 476 NR HCRORS/S-ICOOSTER BFJS BSW14E3V17 ALPHA - 0.050 ORSINC 1.000 REFS 1.3960 
 SQ.IN.
(RZ5093) 0 HSFC 476 MR NCRORO/S-ZCBQOSTR 8F0S.BSW14E3Vl7 	 REEL 1.3330 INCHES
 
REFS 1.3330 INCHES
 
XMRP 5.2640 INCHES
 Y"RP 0.0000 INCHES
 
•ZMRF 0.0330 INCHES
 
HACH 1.939 SCALE 0.0034
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER,- LATERAL-DIRECTIONAL STABILITY
 
3. j Ij-----------­
2U [I 
xD 1.0 
i- .0 
-2. 
z -2. 
- a 4 1 1 2 24 IS 10 
SIDE SLIP ANGLE- BETA. DEGREES
 
DATA SET SYNSO CONFIGURATION DESCRIPTION PARAMETRIC VALUES REFERENCE INFORMATION 
CR25033) Q MSFC 476 MR HCRCQ5/S-ICBOOSTER OF1SS-15WIdE3V17 ALPHA - 0.050 ORBINC 1.000 REFS 1.3960 SQ.IN. 
(R25093) E3 MSFC 476 NR HCRORD/6-ICST£r SFZS BSW14E3V17 REFL 1.3330 INCHES 
INCHES1.3330
R EFS
XHRP 5.2640 INCHES
 
YHRP 0.0000 INCHES

.MRP 0.0330 .INCHES
 
SCALE 0.0034
MACH 0.603 
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER. LATERAL-DIRECTIONAL STABILITY
 
2.5 
0 r 
t­
z 
Z 
LLI 
X­
o 
-aof 
r 
-2.0 
-2.5 
-2 D 2 4 8 0 10 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOL COFIGURATI I DESCRIPTION FARAMETRIC VALUES 
CR25053) 0 I4SFC 476 MR t4CRM/5-IC6OOSTER BFISBSWI4E3VI7 ALFHA - 0.050 ORSIHC 
CR25093) 0 MSFC 476 MR HCROR/S-ICSOOSTER BF2s+3w14E3V17 
HACH 0.899 
2* 
1.000 
14 is 18 
REFERENCE INFORMATION 
REFS 1.3960 Q.t N. 
REFL -1.3330 INCHE$S 
REFS 1.3330 INCHES 
XNRF 5.2640 INCHES 
YHP 0.0000 INCHES 
ZNRF 0.0330 INCHES 
SCALE 0.0034 
PAGE 142 
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
. .. . . . .. . . rrfl f r- r- '-f- . . . ..­- r. .*.F. 
rn 
m o .&_____ ____ 
U 0.5 
z 
2 - -1 
C 
ZIJ . 
0 
z 
SIDES-IPANGL, BEA, DGREE
 
LR2505 /5ZBOSE FI+SI431 AFA _________C O____N _ 1. R _- .5 __0 _FS1,36_ _._

-2.0R4 I
 
10 ___ __ R B____ .3____ __ NCHES 
-2.5A 1 
-4 R' a a2 01 6i 
SIDE SLIP ANGLE. BETA. DEGREES
 
DATA ST STASOL COfFISURATION DESCRIPTION PARAMETRIC VALUES REFERENCE INFORMATION
 
CR23053) 0 t4SFC 476 Na fC=iOB/SIC8OOSTER SFiS+85W14E3Y11 ALFHA - 0.050 ORBINC 1.000 REFS 1.3960 SQ.IN.
 
CR23003, U H$FC A76 NA HCRORS/S-ICBWOSTER BFZStBSWI4E3YIT REFL 1.3330 INCHES
 
REPO 1.3330 INCHES
 
XHRP 5.2640 INCHES
 
YMRP 0.0000D INCHES
 
ZNRf' a0.0330 INCHES
 
MAC 0.96SCALE 
 0.0&.134
 
PAGE 143 
7 
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
I Irr -i-- rr n-i- -- ,-r . -, 
CI 
.5 
z 
S 0.5 
0 -
_________ 
____ 
to 
S-2.0 
-3. 
-.-4 -2 02 4 in1 
SIDE SLIP ANGLE. BETA. DEGREES 
12 14 16 is 
DATA SET SYMBOL 
CR250533) ) 
(RZ5093) 0 
CCNFIURATJON D56CRIFTION 
HSFc 476 MR HCRCRB/S-ICOOD$TER 
, SC 47: MR HCRORB/$-ICOOOSTER 
bFlS+B5W14E3VI7" 
SF?.S B5W14E3Vl7 
ALPHA 
PARAMETRIC VALUES 
- 0.050 ORSINC 1.000 
REFERENCE INFORMATION 
REFS 1.3960 SQ.IN. 
REFL 1.3330 INCHES 
REFB 1.3330 INCHES 
XNRP 5.2640 INCHES 
YMRF 0.0000 INCHESZ-R. 0.0330 INCHES 
MACH 11097 SCALE 0.0034 
PAGE- 144 
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NR DELTA WING ORBITER/SATURN V -S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
2.5 

zi 
C 
LO 0.0 t -tu U/ 
I-0. 
S0 5 
z 
< 
PAES4Z --2 0 _ a in 14 I6 is 
SIDE SLIP ANGLE. BETA, DEGREES
 
DATA _-T SYNOO0. CmFtCURATICN DESCRIFTION PARAMETRIC VALUES REFERENCE INFORMATION 
CR23053) 0 MSFC 476 NR HCRORS/5- C00STER BFlSS4E43Vl7 ALPHA - 0.050 028INC 1.000 REFS 1.3960 $Q.IN. 
CRZ5095) F) MFC 476 MR HCR SW*-[COOSTER 8FSU5WBS4E3VIT REFL 1 3330 INCHESREFS 13330 1NCHES
 
XMRP 5 .2640 INCHES 
YMRP 0 0000 INCHES 
ZMRP 0.0330 1INC 'ES 
UAC 1*96'SCALE 0.0034
 
HACH
 
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
tr v 
x 
< 
m 
z 
L. 
z _ __ 
_ 
_ _ 
2.
-3.0 
0 2. 
-2 0 2 4 6 a 10 
SIDE SLIP ANGLE, BETA. DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIFTION FARAHETRIC VALUES 
(R25053 0 MSFC 476 MR HCROfB/S-JCSOOSTER 6FI S85W14E3V17 ALPHA - 0.050 OR8INC (R25093) 0 MSFC 476 SR HCRORaIS-ICSOOSTER FZS5BSW14E3V17 
MACH 1.455 
12 
1.000 
14 16 1 
REFERENCE INFORMATION 
REFS 1.3960 SQ.IN. 
REFL 1.3330 INCHES 
REFB 1.3330 INCHESXNRP 5.2640 INCHES 
YNRF 0.0000 INCHES 
ZHRF 0.0330 INCHES 
SCALE 0.0034 
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
-r-,- rr rr ,- i T r 
ICr,
 
x 1.5 
_______ 
z 
'­
-,.
 
-2 
______ 68 14IG 1 
SIDE SLOP ANGLE, BETA. DEGREES
 
DATA SET SYASOL CONFIGURATION DESCRIPTION PARAMETRIC VALUES REFERENCE INFORMATION 
(R25053) 0 H$FC 476 NR MCPRBS-ICSOSTER 8FlS+03WI4E3V17 ALPHA - 0.050 ORSINC 1.009 REFS 1.3960 S0.1N. 
cR25093) 0 UISrC 47 HR HCRO S/$-;CSOSTER 8F2S5B5W14E3Vl7 REFL 1.33D rmcflE4 
REF8 1.3330 INCHES 
XMRF
YMRP 
5.2640 
.__ _0 
INCHES
INCHES 
Z-R. 0.0330 INCHES 
SACH SIA.9G9 SCALE 0.0034 
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER LATERAL-DIRECTIONAL STABILITY
 
rr -rr 
I . 
rn 
-C I
zJ 
I - . ­ -
o 
DAT T __IF___ D___ AR__ ALRREENRHI__ 
I-. 
S [_ oA4 
0 2 4 ID21 
0G ED 7 
SL SI AGLBEADGRE 
18 
I IF I 0.0_ INCHE 
-2 4 ill1 12 14 16 is 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET 
CR250533 
CRZSOD$3 
SYlISOL 
0 
0 
CONIFGURATION OESCRIPTION 
NSFC 470 MR HCRQ8/S:IC80STER 
USFC 470 MlR HCROR/S-IC8005TEU 
SFlS4S5W14E3VIT 
flF2S-65W14E3V17 
ALPHA 
PARAMETRIC VALUES 
- 0l.050 ORBINC 1.000 
REFERENCE INFORMATION 
REFS 1.396D SG.IN. 
REFE 1.3330 INCHES 
REFS 1.5330 INCHES 
XHRF 5.2640 INCHES 
YNRF 0.0000 INCHES 
ZHRF 0.0530 INCHES 
HAH .63SCALE 0.0034 
PAGE *148 
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY 
..... . 
' '' r- r -- r T -
-
-­
m0 
<1 
L) 
z 
Ld 
- 4 J a . s 1 2 1 4 1 6 i s 
DATA SET SYMBOL 
CRZ5053) 0 
CR23093) 0 
MACH 
SIOE SLIP ANGLE. BETA, DEGREES 
CONFIGURATION DESCRIPTION PARANETRIC VALUES 
ISFC 476 NR HCROR/S-ICEOOSTR BFISBwzI4E3Vi7 ALPHA - 0.050 OR3INC 
HSFC 476 HR fCRCR8/S-COOSTER SF2S4954I4E3Vl7 
0.899 
1.000 
REFERENCE INFORMATION 
REFS 1.3960 SO.IN. 
REFL 1.3350 INCHES 
REFB 1.3330 INCHES 
XHRF 5.2640 INCHES 
YNRP 0 .0000 INCHES 
ZMRP 0.0330 INCHES 
SCALE 0.0034 
PAGE 149 
NR DELTA WING ORBITER/SATURN V S--IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
I I.I 
I I I . r.. 
------­
ci• 
x4 
* -. 4 ____ 
z 
M r 
ID-z 7 
Z 
-a0 12 14 16" 1s 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA S T SrHSOL 
tn25053) 0 
i(R- 09 ) 0 
CONFIGURATION DESCRIPTION 
H$FC 476 NX MCRORB/S-ICSOOSTERHSFC 476 HR HCROB/5-ICO STR SFlS B5W14E3VI7BF2S 85H14E V17 ALPHA 
PARAMETRIC VALUES 
- 0.050 OROINC L.000 
REFERENCE INFORMATION 
REFS 1.3960 SQ.IN,REFL 1.3330 INCHES 
REFS 1.3330 INCHES 
XHRP 5.2640 INCHES 
YMRP 0.0013a INCHES 
ZNRP 0.0330 INCHES 
SCALE 0.0034 
PAGE 150 
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
.2 .. , ' 1- - I n 
m 3 
I -" 
z 
L 
LL­
0
 
,
 
z 
-j 
2F 
4 -2 a 0 4 6 10 12 14 16 is 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION FARANETRIC VALUES 
CR25033) C) *SFC 476 MR HCRCRB/S-ICROOSTER BF$S+S5W4E3V17 ALPHA - 0.050 .ORBINC 
CR25093) 0 MSFC 476 NR HCHOR/S-ICBOOSTER EFZS+B3WI4r3V17 1.000 
REFERENCE INFORMATION 
REFS 1.3960 so.IN. 
REFL 1.3330 INCHES 
REFS 1.3330 INCHES 
XNRP 5.2640 INCHES 
YNRP 0.0000 INCHESZHRF 0.0330 INCHES 
MACH 1.097 SCALE 0.0034 
PAGE 151­
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
- II­
x­o -. 0 
co 
u 
z 
ui -. 4____ 
cm) 
tjD 
F-. 
-- R 4 6 a .10 12 14 16 le 
SIDE SLIP ANGLE, BETA. DEGREES
 
DATA SET SYMBO CONFIGURATICN DESCRIPTION PARAMETRIC VALUES REFERENCE INFORMATION 
cRZS3) 0 NSFC 476 MR MCRORS/5-ICSTR BFlS-SW4E3V17 ALFHA - 0.050 ORBINC 1.000 REFS 1.3960 SQ.IN. 
(R250931 0 MSFC 476 UR HCRGR/S-ICBSTR BFZS+05Wj4E3V17 REFL 1 3330 INCHE'S 
REFS 1.3330 INCHES 
XMRP 5.2640 INCHES 
YMRP 0.00D0 INCHES 
ZMRP 0.0330 INCHESSCALE 0.0034
 
PAGE 152 
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY 
I ' 
-m I 
u I 
-. 7
 
z 
-2 ao a 4 0121 6 
MR , :60 ICE
 
YMA a OD ICE
 
, , .__ _ _ _ . 0..1-
CALEI0.003
HACH21.435 

PAGE 153 
NR DELTA WING ORBITER/SATURN V SAIC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
. 
. I t 7 . 
fL 
m 
X-J 
o 
-. 4 
1 
___ 
q 
oL..5 
LLI 
-.7 
- 2 4 a1 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION PARAMETRIC VALUES 
CR2311533 a "5FC 47Z MR HCRORB/S-ICBODSTER SFIS SSW14EUVl? ALPHA 0.050S ORSINC 
(925093) 0 lSFC 476 MR NCRORS/5-ICBOOSTER BFZS B5V)14E3VlT 
MACH 1,939 
1 2 
1.000 
1 4 1 6 s 
REFERENCE INFORMATION 
REFS 1.3960 SQIN. 
REFL 1.3330 INCHES 
REFS 1.3330 INCHESXHRP 5 264 0 I CHE S 
Y0A P 0 .0 0 0 I N C H E S 
ZRP 00330 INCHES 
SCALE 0.0034 
PAGE 154 
NR DELTA WING ORBITER/SATURN V S:IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
' -I 	 I j T ' '.n.-rr r, r - rr - r s •"*O ' f. ' ' I ;- 'T~ , - • 
_ _ _ _ _-_ _F 

-I" 
I I 
-.0 	 I I ­.
 
__ _ _ _ _ _ 	
* ..  
-. 45 	
_____ _____ 
mI
 
-. 35 3330 INCHE 
-.. 4 
-. ____	 P 030 INCHES 
SL 4

-. HC 0.60 
- 6 - S 10 fP 14 IS 10 
SIDE SLIP ANGLE. BETA. DEGREES
 
PARANETRIC VALUES REFERENCE INFORMATIONDATA S-T SYRBCL c~tIFICUfATlIf DESCRIPTION 
CR25053) C S4SVC 476 HR I4CRORB/S-ICBCOSTER SFIS 85W14E3V17 ALPHA - 0.050 ORSINC 1.0O00 REFS 1.3960 SQ.IN. 
CR25093) C PISFC 476 MR *4CROR/S-ICBOOSTE R 5F25t85W14E3V17 REFI 1.3330 INCHES 
REPS 3.3330 INlCHES 
•XNRP 	 5.1640 INCHES 
?HRP 0.0000 INCHES 
18RP 0.0330 INCHES 
H 0A.63 -SCALE 0.0 34 
"PAGE 155
 
NR 'DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DRECTIONAL STABILITY
 
--I '__ ~ .o _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ _ ,__ __. .. .,.. 

I , 
_.____-- ----.-... 
r *1 
..|.. 
-.0 
2 4 8
SIDE SLIP ANGLE. BETA. DEGREES 
14 16 is 
DATA SET SYNDUt CQ#FIOIJRATION DESCRIPTION *PARAMETRIC VALUES REFERENCE INFORMATION 
CR25055) 
CRZ5093) 
0 
0 
HSC476 
MSC47d 
HR HCRORS/S-ICOSTER 
MR fCR0R/S-1C00OSTEff 
8FlS+85W14E3V17 
BFZS+BSW$4E3VIT 
ALFHA -0.030 OffB1NC 1.000 REFS 
REFL 
REFB 
1.396G 
1.3330 
1.3330 
SQ.IH. 
INCHES 
INCHES 
XHRP 5.2640 INCHES 
YHRP 0.0000 INCHES 
ZNRP 0.0330 INCHES 
MACH 1699SCALE 0.0034 
OASSPAGE 156 
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY

•as-. I.'.-r,.n.. ''' 'I-. .. .. n--r- .. a 
- Io I;I-- .! 4 
17'
 
-'-----. I . 
Ir_ _ _I 
-.10 i a 1 
-.20 
-- 60ICE
 
F 
 I C E
-.
 
.25k X .26D IC
 
mHF 0000 ICE
 
--35 _N___ 0.03_D 
-4 C 0,9 2 4 6,054
 
MACH SL99P SCALEE 0ETADEREE 
EPAGE333PAGE 1.57 INCHNC
 
NR DELTA WING ORBITER/SATURN V S-IC.BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
.00 K.....-­
ri r 
-. 40 
.35. 
m! 
-- 1.33 IN 
. 
Li 1 
-.60 2 n121 I461 
-.40 
_________ 
-. 43 
____ 
-- S­
-4 
DATA S.ETSyMSOL 
(R25055) C 
CR25095) 0 
-e a 0 3 10 
SIDE SLIP ANGLE. BETA, DEGREES 
CC'NIGRAT0?J OESCRIFTICN PARAMETRIC VALUES 
MSVC 476 NR MCROR8/S-JC8OOSTER BFIS+85W14E3V17 ALPHA - 0.050 ORBINC 
HSFC 470 NR NCRORS/S-ICSOOSTER DF2S+35W14E3V17 
HAH °07SCALE 
12 
1.000g 
14 16 18 
REFERENCE INFORMATION 
REFS 1.5960 so.IN. 
REFL 1.3350 INCHES 
REB 1.3330 INCHES 
XHRP 5.2640 "INCHES 
YHRP" 0.0000 INCHES 
ZMRF 0.0330 INCHES 
0.0054 
PAGE 158 
___ 
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER. LATERAL-DIRECTIONAL STABILITY
 
* I, ~~ 1r-r ~ - mflprr Jrl 7­
.00 .______ 
-. l. 
---..
.20 - . 
-.20 _33{

I
-. R5 

-. 53 
-.40 5.2640 INCHES
 
-. 4of 
-­2 0 4 6 3 
SIDE SLIP ANGLE, BETA, 
10 
DEGREES 
1c 14 16 18 
DATA ST Syt480t 
CR23053) 0 
CR25093) 0 
C FIGURATION DESCRIPTION 
USFC 476 t4RHCROR8/S-IC6OOSTER 
HSFC 478 UR HCROR0/S-1C8OSTER 
SFls+05w14E3v1? 
6F25#05W14E3V17 
ALPHA 
PARAMETRIC VALUES 
- 0.050 ORBIHC 1.000 
REFERENCE INFORMATION 
REFS 1.3960 SO.IN. 
REFL. 1.3330 INlCHES 
REPS 1.3330 INCHES 
XFIRP 5.2640 INCHES 
yNRF 0.0000 INCHEs 
MACH 1.396 
ZHRP 
SCALE 
0.0330 
0.0034 
INCHES 
PAGE 159 
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
I I 11!I I ] , i 
"°_ ___I. , ­
-.20 I
 
.isi 
_ _ _ _ _ 
_ _"1: 
m! 
-.25 _ 
u! 
-. 30 
-2 2 4 6 8 10 12 14 .. 16 1 ; 
SIDE SLIP ANGLE, BETA. DEGREES
 
DATA SET SYMBOL CONFIGURATICM DESCRIPTION PARAMETRIC VALUES REFERENCE INFORMATION 
CR29053) 0 fSFC 476 MR CRORB/S-ICBOOSTER BFIS+S5W14E3V17 ALPHA - 0.050 ORBINC 1.000 REFS 1.3960 SQ.IN. 
(Rj5093I 0 MSFC 476 NR HCRCB/S-ICBOOSTER 8FZ+BSWI4E3VI? . REFL 1.3330 INCHES 
REF8 1.3330 INCHES 
XNRP 5.2640 INCHES 
YNRF" 0.0000 INCHES 
ZNRF .SV330 INCHES 
MACH 1,455 SCALE 0.0034 
PAGE 160 
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
._ _ ' . .. I I _
.00- - ­
h I 
-. 05 SLIP ANLE BETA, DEGREES 
A 
j
 
-.00o __ __ _ _ _ _ _I i-.___ - - ____ - -L __ _ 
_ _R _ _ _a a_ INCE
 
INCHES
1.533 

DRp 0:.030 ICE
 
ZEE 

SCALE 0.004
MACH 1.959 

PAGE 161 
___ 
_____ 
____ 
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
I j Ij _ . . . . .I . . .-
P I I 
-. 0 
Cii 
- .30 
c% -. 25 
___ 
m 
rI 
-. 4
 
-. 45 

-
-. 50 
_ 
-.Go

-. 55 
.. 0 , , . W 4 . I . L .. -.-. A- ... - . , - " 
-o -2 0 2 '4 6 a a 12. 14 10 18 
SIDE SLIP ANGLE, BETA. DEGREES
 
DATA SET SYMBOL CONFIGURATION DESCRIPTION PARAHETRIC REFERENCEVALUES INFORMATION 
(R25053) 0 HSFC 476 fR HCRORS/S-ICOOOSTER SF S+B5W14E3VL7 ALPHA - 0.050 ORBINC 1.000 REFS 1.3960 SQIN.
.(R25093] 0 NSFC 476 MR HCRRB/S-ICBOOSTER BF2S+B5W14E3V17 REFL 1.3330 INCHES 
REFS 1.3330 INCHES 
XNRF 5.2640 INCHES 
YNRF 0.0090 INCHES 
ZNRF 0.0330 INCHES 
MACH 0.603 SCALE 0.0034
 
PAGE 162­
NR DELTA WINGORBITER/SATURN V S-IC BOOSTERo LATERAL-DIRECTIONAL STABILITY 
. ._ . _. . . .. . .I . I I '­
.°0 11i1. 1 ..
 
.00j 
r i 
1­
-1 
' 
-
-.15 
-.05 
. _ _ _ 
-.25 
mJ 
-.43 
-.4 
DATA SET SYMSO. 
CRZ5053) 0 
4f050931 0 
-2 0 4 6 - 10 
SIDE SLIP ANGLE, BETA, DEGREES 
CONFIGURATION DESCRIPTION PARAMETRIC VALUES 
MSFC 476 HR HCRORS/S:ICBOOSTER BFIS+85W14E3V17 ALFHA- - 0.050 ORBINC 
USPC 47? NR HCROU/8S-ICOOSTER BF2S+SW14E3VI7 
12 
1,000 
14 16 1 
REFERENCE INFORMATION 
REFS 1.3960 SQ.IN. 
REFL 1.3330 INCHES 
REFB 1.3330 INCHES 
XMRP 5.2640 INCHES 
YHRF 0.0000- INCHES 
ZHRP 0.0330 INCHES 
SCALE 0.0034 
PAGE 163 
NR DELTA WING ORBITER/SATURN V S-IC-BOOSTER, LATERAL-DIRECTIONAL STABILITY
i I 
-. 0 I F 
-. S5o H 
I 
-. 30 I
 
-. 40 
_.___INHE 
SIE LI NGEBEA°DGRE 
. . . .0.000 ICHE 
810PAGE1 1641 
ZRPF 0.0330 INCHES 
MACHt f,99 
. SCALE 0.0034 
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
I I I jI 
I7
 
-. 053 
1 -. 2 1 
- - ____ 
m 
-.3 .33 NCE
 
.45F 5 60 ICE
 
SIO DEGREES RPI 0NG000 1EA 

ZMRF 0.0330 INCHES
 
HACH 1;097 SCALE 0.0034
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY 
1- I 
-. !_ __ 
-,15 L), 
m 
U 
4' -­ 11ei 
-REFS 1.0330 INCHES1 
(RZ093 0 SFC476NECRC B/-ICOOSER FESBSW4 XMTRFE 
YRF 
5.2640 
1.0330 
INCHES 
INCHES 
MACH 1.196 
ZMRF 
SCALE 
0.0330 
0.0034 
INCHES 
PAGE 166 
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
*05 ~ ,-, ,--rr- -r-r--r--i -c-i--rr- -T T--r- r - ri - r 
I I t7 
.1 0 a4_11 I I *1
 
-_ 
_ _ IT4 
REFS 1 3330 INCHES
 
.30. , , iq , .
 
-1 5A.
 
-AE 
_ _ _ __ __ __ _ _ _INC R_ E 
CR200* NSC BZ~B5W4EVI 1.3330 INCHES70flRflR0.8/-qG0S7E .RRFL 
IACH 3.455 SCALE 0.0034 
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NR DELTA WING ORBITER/SATURN V S-IC'BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
...05 '- . . . ' I ' I '- - . mr- r" r " "­
.I 3 
-.50
 
-. 40 
-. 45 
-. 0 RE~a 1.330 IN14E ' 
-15 5.64 INHE 
YNRP .0000 INCHE

ZMRPNCE
D.U330I 

MAC 1.5CLE 003
 
PAG 16 
SIOE SLIP ANGLE. BETA. DEGREES I, 
DATA SET SYMBOL COAFIGURATION DESCRIPTION PARAMETRIC VALUESRERNCIFOMTN 
CR25093) a SC46M COBSI80TR BI+3lEV7 ALPHA - 0.050. ORBINC 1.000 REFS 1.5960 S0.IN.3093)48 6 3 
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
I - I -
LII 
-. 30 0___0 
-i 
INHE 
- .35 -. SID SLI ANLE BETA DEGREES_ _ 
THE 
__ 
a 
-
00 INCE 
____ 
-. 45 
-. 
_____ --­ _____ ___ 
X H___5.2640 
. -
INCHES 
-AC0 .0 SA 0.0034 
SLOE SLIP ANGLE, BETA. DEGREES 
DATA Sfl SnI L! COIFIGURATIQ DESCflIPTI fl PARANETRIC VALUES 
CR25053) 0 USFC 476 UR KCROB/S-ICOOSTER 0F15+SEI41dE3V17 ALPHA - 0.050 ORSINC 
CR250931 C NSC 476 UR *ICRO /S.ICOSTER BF2SBSWS4E3VIT 
MACH 0.003 
L.000 
REFERENCE INFORMATION 
REFS 1.3960 SQ.IN. 
REFL 1.3350 INCHES 
REFB, 1.3330 INCHES 
XNRP 5.2640 INCHES 
YMRP 0.0000 INCHES 
ZNRF 0.0330 INCHES 
SCALE 0.0034 
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY

.05 -- r-r , , rr rrr- f r-r--- - T="- - 1"" r f-7- I 
.ao: 
....

_____ _.. ____'--__......­
_ _ _ _ _ _ _ I_ _ - - . . .. 
-. 10 
cii 
-.45
 
1.330 INHE
 
PAG 170" 
.0 IS 12 141i 
SIDE SLIP ANGLE.. BETA, DEGREES
 
DATA SET SYMBOL. CONIGURATION DESCRIPTION PARAMETRIC VALUES REFERENCE INFORMATION 
CR25053) 0 HSFC 476 RfHCRBiS54ICSOOSTER 8F1St35W14E3V17 APA-0.050 ORBINC 1.000 RES 1.3960 S.N 
CR25093) 0 IISFC 476 Nfl HCRORB/S-ICBOOSTER SF2S.B5W14E3VI7 REFL 1.30 ICE 
REFS 1.3330 UICHES
 
XNRP 5.2640 INCHES
 
YNRP 0.0000 INCHES
 
ZHRF 0.0330 INCHES
 
MACH 0.699 SC.ALE 0.0034
 
________ 
________ 
___ 
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY 
. ____ I 
Jrr~~.--I 
___ 
-. 4 
I I 
I 2 
-. 35 -I 
"_1
 
<-.5 
-*3 1
 
-.95
 
-°'0 4 a 12 14 16 1 
SIDE SLIP ANGLE, BETA. DEGREES
 
DATA SET SYMBOL CONFIGURATION DESCRIPION PRANETric VALUES REFERENCE INFORMATION
 
(RZ$053)

-R23003)00 MSFC 476 MR HCRORS/S-ICOOOSTER SFIS+B5Wl4E3Vl7 ALFHA - 0.059 ORSINC 1.000 REFS 1.3960 $QIN,USFC 476 MR HCEOB/S-IC80STER BFZS+BSW14EJV17 
 REFL 1.3330 INCHES
 
R-F. 1 1330 INCHES
 
XSRP 52640 INCHES
 
YHRP a.2an0 INCHES
 
ZMRP 0.0330 INCHES
 
MACH 0.998 SCALE 0.0034 
PAGE 
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
,0
 
--F 
- - I 
-. 05 _ __I_ I "*1* 
I -I 
-.30 

I
 
-.33
 
-. 6
 
-. 43
 
-. 51)
 
-3 0 4 
 12 14 is la 
SIDE SLIP ANGLE. BETA. DEGREES
 
DATA SET SY BOL _COFIGURATION DESCRIFTION PARAMETRIC VALUES 
 REFERENCE INFORMHATION 
CR12553) 0 MSFC 476 NR fCRAS/S-IC0OSTER BFIS+S5W14E3V17 ALFHA - 0.050 ORBINC 1.000 REFS 1.3960 SQ.IN.
(R25093) C HSFC 476 NR HCRORB/S-ICBOSTER 6F25-B5W14E3V17 REFL 1.3330 INCHES
 
REFS 1.3330 INCHES 
XNRP $.2640 INCHES 
YNRF 0.0000 INCHES 
ZHRP 0.0330 INCHES
 
MACH 1.097 SCALE 0.0034
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
.5 I 
-
• |. -z 
-.15 - _____ 
-. 15l 
-. 4 4 to _1i1 I 
-. 25 _ _ _ _ _ _1 
-. 0
 
_______ ___ ___-_ - - --
SIDE SLIP ANGLE, BETA4 DEGREES 
DATA 57t SYMBOL 
tR25055) 0 
CR25OD3) [] 
CONFIGURATION DESCRIPTION 
MSFC 476 HR HCRO S/S-ICSOOSTER 
HSFC 476 Nk HCRORS/S-ICOOSTR 
SFI$+05Wl4E3Vl7 
SFZ$+55Wl4E3VI7 
ALPHA 
PARAMETRIC VALUES 
- 0.050 ORSINC 1.000 
REFERENCE INFORMATION 
REFS 1.3960 SQ.IN. 
REFL 1.3330 INCHES 
REFS 1 330 INCHES 
X-RF 5.3640 INCHES 
VRF 00goo INCHES 
z RP .033 0 INCHES 
nACH °1.06. SCALE 0.0034 
PAGE 173 
___________ 
NR DELTA WING ORBITER/SATURN.V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
.o 

-
_4I 
--- I P­
-'7 I I . -? 
.1 
-. 10 
<i	 
-1
 
-.45
 
-. 30 
a 	 6 0 4 si 111 
.5
 
-.20 5.64 INCHES
 
-. 30 
" P 
-°SIDE 
.03

MAH-.5$SAL 
 6 
 10 
 " 12 
 14 
­ 1S
SIDESLIPANGLE, BETA. DEGREES	 
16 
DATA SET SYHSOt CO FIGURATIO DE5CRIPTI 
CR25 $5 C IJSVC 
ONJ PARAMETRIC VALUES476 HR HCROIW 	 REFERENCE INFOCR250933 /S-ICSOOSTERS?1S+B5Sfl4E3Vt7 	 HATION0 	 ALPHA - 0.050HOVE 476 HR HCRORS/S IC 	 ORBINC 1.000
BOO R 8F2S +85W14E3Vh7 	 RE S 1.3960 SQ.LN.

R EFL 1.3330 
 INCHES
 
YHRP 0O.0000 
 INCHES
 
ZMRF 
 0.030 
 INCHES
 
SCALE 0.0034
 
MACN 1.455
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NR DELTA WING ORBITER/SATURN V S-IC-BOOSTER, LATERAL-DIRECTIONAL STABILITY
"° rr ......rr rn-1~~~ -,-'"r---- ,"-r rr--,--,-r--. ,-.,r. , 
"1_"" 1I ­- _ _ _ 1 
14
 
V I 
-.40
 
-.5 
-. 55 
-0 
_ __ 
_ 
_ _ _4 1_ 12 
SIDESLIP ANGLE. BETA, 
 -EGREES
 
DATA SE SYMBOL CONJFIGURATION DESCRIPTION PARAMETRIC VALUES REFERENCE INFORMATION 
(R25053) C) RSFC 476 NR "CRORB/S ICSOOSTER BFIS+B5Wl4EZV17 ALPHA - 0.050 ORSINC 1.000 REFS 1.396a sa.IN. 
CR23093) 0 MSFC 476 MR IHCRCO/$-ICSOOSTER BF2S B5W14E3VI7 REFL 1.3330 INCHES 
REFS 1.3330 INCHES 
X-RF 5.2640 INCHES
 
YURF 0.O0000 INCHES
Z P 0.0 730 INCHES 
MACH 1.959 SCALE 0.034
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NR DELTA WING ORBITER/SATURN V S-IC-BOOSTER, LATERAL-DiRECTIONAL STABILITY
 
- - .. , , 	 . ... . .. . . . 
-1" 
-
02.5 	
-----­
w -" I 
-4.4 
4.5 C) 	
-­
0 -.2. -2.0 -2.5 -1.0 :f65 DF 'o. . . 1.0 2.5 Z.0 ' 2.5 3'.0 
YAWING MOMENT COEFFICIENT. CYN CBODY AXIS)
 
DATA SET SYMB*OL CCAFIOURATION DESCRIPTION' 	 PARAMETRIC VALUES REFERENCE 
INFORMATION 
(925053) 0 MSFC 476 MR "CRORS/S-ICSOOSTER BFl$+BSW14E3VI? ALPHA - 0.050 OREINC 1.000 REFS 1.3960 SQ.IN.(RZ5093) 0 MSFC 476 NR HCRORS/S-ICSOO$TER 8F2S-SSW14E3VI7 REFL 1.3330 INCHES
"3 	 REFS 1.330 INCHES
 
X-RF 52640 INCHES
 
YHRP 00000 NCHS
 
ZHR. 00330 INCHES
HAC- 0.60 -
 SCALE 00034
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER,. LATERAL-DIRECTIONAL STABILITY
 
... _______ __.... . ... .... _....I2 
I . 
-- I I I
 
- -2.0
 
LI
 
D-i 
Li 
-3.5
 -
-4. 
-3.0 
-3.0 2.q -2.0 -1.5 0.0 0.5 1.0 1.5 2.0 e.s 3.0 
YAWING MOMENT COEFFICIENT, CYN (BODY AXIS)
 
DATA OT SYMBOL COC1XCURATIO DESCRIFTION PARAUETRIC VALUES REFERENCE INFORNATION 
(f25053) 0 NSFC 476NSR PCRORD/S-ICQ3STER BFIS+9S$114E3V17 ALPHA - 0.050 ORSINC 1.000 REFS 1.3960 SQ.IN. 
CrZ$093) 0 NSFC 4T6 HR HCRORS/S-IC0OSTER SF2S+B514C3V17 REFL 1.3330 INCHES 
FEFS 1.5330 INCHES 
XHRF 5.2640 INCHES 
YHRP 0.0000 INCHES 
ZNRP 0.0330 INCHES 
0.099 SACH 0.0034
CALE 
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL. STABILITY1rr*a. L , ,,,,,il -rrr----r--1 •J rlr -rr- "rr , rni- r I-Frl n-Ir 1--- r"r ­
.1 I 
Uw 
I-I 
LL -1.5 
_ _ _ 
LL -2.0­
txl 
i 
-52.5 
____ __________ ____ 
-
-4.0 -___' \
 
-s .s __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ __ _. 
__ ... 
-50 -. 5 -tO -1.5 . -1.0 -0.5 0,0 0.5 1.0 1.5 0( 2.5 5.0 
•YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
 
O]ATh ST SYHO~l CO$FISURATI8I 0ESCRIFTIOI PARAMETRIC VAtUES REFERENCE INFORMATION 
CR25055) 0) 45VSC 476 NWrHCRORS]/S-ICSOOSTER BFIS+BSIJI4E3VI7 ALPHA - 0.050 ORBINC 1.00]0 REVS 1.3960 SQ .IN. 
CR250(951) C U4S'C 476 NW HCRORB/S-ICSCOSTER 8V2St551414E;3V1? REFL 1.3330 INCHES 
REPS 1.3330 INCHES 
XXRP 5.2640 INCHES 
YRR 0.000O0 INCHES 
ZNRP 0].0330 INCHES 
"AH ]99]SCALE 0.00]34 
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NR DELTAWING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
. . . . r ... .-..* l r r r['r - . -I-.. . . . . . . . . . . .r . f f. . . . I . .. .,l' * ""- '- ­
-JJ 
-0.. 25 
YEY 
-9.0 
-11.
 
L, -.	 0.000I 
L -3.5 
-. 0 ------- -- jJ-*. 4L.- .1'.± J- -J--t4 J.La.J. 
ZMP4.030 INHE 
- A . -. 0 -1. -1.0 -0.5 0.0- 35 v 1.5 2.0 2.5 3.0 
YAWING MOMENT COEFFICIENT. CYN CBPY AXIS)

DATA "CT SYM.,OL CONFICURATION DE.SCRIPTION PARAMETRIC VALUES "REFERENCE I NFORM4ATION 
(R25053I ) NWFC 476 MR HERCR8/S-ICSO0STE:R- 13FIS B5Wl4E3Vl7 ALPHA - 0.050 ORSINC 1.000 REFS 1.3960 SQ. IN." 
CR25093) 0J MSFC 476 MR MECR/S-ICSOOSTrR 8F2S+S5tWIa93VJ7 	 REFL 1.3330 INCHES 
REFS 1'. 3330 INCH ES 
XMtRF 5.2640 INCHES 
YARP. 1 000 INCHES 
ZRRP 0.0330 INCHES
 
H'ACH 1.097 SCALE. 0.0034
 
PAGE 179 
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER. LATERAL-DIRECTIONAL STABILITY
 
________ 
________I._______ .i 
I~ t __ __ __. ..... 
LLI 
4 
w -2.5 I"I 
-4.5 
2.5 3.01.0 1.5 .0 
-2 5 -2. 0 -2. 9 -1.0 -0 5 (0 o.5 
YAWING MOMENT COEFFICIENT. CYN CBODY AXIS)
 
PARAETRIC VALUES REFERENCE INFORMATION 
RZ 053 ) 0 SFC 476 R H R OR/S- C SO TR F S B W 4E V 7 AL H A - 0 05 . ORBIN C 1 000 REFS 1 .3960 SQ ,IN . 
(R 5093) 0 SFC 476 R CR OB/S-IC BJOOSTR FZS +SW 4E V17 REFL 1. 330 INCHES 
REFS 1.3330 INCHES
 
XMRP 5.2640 INCHES
 
YMRF DJU000 INCHES
 
ZMRF 0.0330 INCHES
 
SCALE 0 0034
 
DATA ST SYMBOL COFIURATION DESCRITION 
MCH 1 19 0 
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
_ 
0_ 
_ 5__ I 
_ _I 
-o m 
o -2.5 
uw 
L-So

-3. 
-4.9 
-3.0 
-Z.5 
-2.0 
 -1.5 
-1.0 

-0.$ 0.0 0.5 
 1.0 1.5 
 2.0 2.5 
 3.0
 
YAWING MOMENT COEFFICIENT. CYN {CBODY AXIS)

DATA SET SYMBOL CONF14URATICW DESCRIPTION 
 PARAMETRIC VALUES 
 REFERENCE INFORMATION
CR25053) 0 NSFC 476 Hr HCRORS/5- I¢B $SR SFl$B5Wl4E3V7 
 ALFHA - 0.050 ORSINC
(11250931 0 HSFC 476 MR HCRORB/5-ICBOOSTER 1.000 REPS 1.3960 SQ.IN.BF2S 35WI4E3Vl7. 
 REFL 13330 INCHES
 
REFS 1.3330 INCHES
 
IHRF 5.2640 INCHES
 
YHRF 0.0000 INCHES
 
ZMRP 0.0330 INCHES
MACH 1.455 
 SCALE 0.0034
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NR DELTA WING ORBITER/SATURN V.S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
iI__ _ _ _ _ _ _ _
I. 
 . i .
 ______ 
-i-Al 
0.5 II
-_1.5o__ _ 
-1.0-­
_____ " 
"i 
"­
( 
-4.5 
-3 .-
IL­
_11 
-3. I___ 
REF-2.0 1 3330 INC 
3.W25-1.5 -20 '. 0. 0. 0. 1.0 1- , 2. .. 
ME 
* S 
YHR0 0.00a ICE 
X-5.0 .___ INHE 
MACH 
(2209) f ISPC47 fiHROS/&CSO TR F2S8514EV1 
1.099 
.RF 
-R 
ZNRP 
SCALE 
PAG. 
1.3330 
0.0330 
0.0054 
PAGE 
102 
INCHES 
INCHES 
182 
_____ 
_____ 
NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
-.1 t { i __. _ _-_,t-
 I < 4 
S-.16 I_ 
I 
__ 
.
-.14 I 
-. 
______ 1 --­
:4_II__ 
_ --- "i
 
_1. 
Lii[ 
0.0 0.____ 
__.__ 
DATA SET 
CR25053) 
CR25093) 
SYMBOL CONVI1(JRATIOfl DESCRIPTION 
C NSFC 476 NR HCrROl/S-ICOOSTER 
0 HSFC 476 MR HCRORS/S-IC800STER 
SFlS-SSW14E3V17 
SFES+55N14E:3V17 
MACH NUMBER 
PARAMIETRIC VALUES 
ALPHA - 0.0$0 ORBINC 1.000 
REFERENCE INFORMATION 
REFS 1.3960 LO.IN. 
REFL 1.3330 INCHES 
XoHR 5.2640 INCHES 
YNRF 0.0000 INCHES 
ZNRP 0.0330 INCHES 
SCALE 0.0034 
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
 
1 1rr'r.
•5 .........- ':,-...',
 
Ld
 
0 -
LI 
z 
.0
 
z 
-20.0 0.2 04 0.6 0.0 1.-. 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.4MACH NUMBER
 
DATA SET SYMBOt CONFI&URATION DESCRIFTIONJ PARAMETRIC VALUES . REFERENCE INFORMATION 
CR20331 
CR25093) 
- 0 
0 
NSFEC 476 MR HCRO0V/S-ICSOSTER 
NSFC 470 MR HCRORS/$-ICSOOSTER 
BFtS+B5WI4E3VI7 
GFZStBSW14E3VI7 
ALPHA - 0.00 ORBINC 1.000 REFS 
REFLREFSXRP 
1.3960 
1.33301.33305.2640 
S0.IN. 
INCHES
INCHESINCHES 
YMRP 0.0000 INCHES 
ZNRP 0.0330 INCHES 
SCALE 0.0034 
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NR DELTA WING ORBITER/SATURN. zo . . . V . S-IC BOOSTER,. . LATERAL-DIRECTIONAL. . . 7 -r STABILITY,- -U- '., . . . .. . . . . . . ! - -,-r r -,- , 
.003 I 	 ___ : II . 
.	 - -­.I-i..--I- I I-	 . . . .. - .. .i 	 /I

I- :1 - I
 
wIC ° I /1. 	 . ........ 
"I .	 - I .iSI 	 I 
LL] -. 010 	 { . ] 
0. 
m -. Al , 	
__ - - _ -­
* 0 
3 
U. I I
 
El __I__\__ __ __
 
ma [ 
I 	 " 
-. 033 	 6 .a.,1 _ _-
__ 1.6 _a._ 1.B _ a. n ,4 . 
-MACH NUMBER
 
DATA SET SYNBOL CONFIGURATION DESCRIPTION. 	 FARAMETRIC VALUES REFERENCE INFORMATIONt 
CRZ50 53 0 MEFC 470 MR HCRORD /S-ICSOOSTER BFlS+BSW14E3Vl7 ALFHA - 0.050D ORSINC 1.000 'REFS 1 3960 SQ INi 
(925093) 0 1kSFC 476 MR MCRORS/S-ICSOOSTER 8F23SB5Wl4E3V17 	 REFL 1:3530 iN RES 
REFS 1,3330 INCHES 
,m]?R 1 o2640 MCE$5, IN 
IMRP 0.0000 INCHES
 
SCALE 0.0034
 
PAGE 185 
EFFECTS OF ORBITER INCIDENCE ANGLELON LONGITUDINAL STABILITY .-.
 
S1j I "1 
4 -________-i 
___ " 
__ 
K '_I__ 
_ 
Li4 
LL ­
-7 
4, -12 -10 0 G -4 - Z "a 2 4 6 a 10 12 14 
ANGLE OF ATTACK. ALPHA, DEGREES
 
syk CQ8IC PARAMETRIC VALUES REFERENCE INFORMATION 
Z2000 MACH 0.600 BETA " .010 REPS 1,396o $Q.IN. 
S 1:G0 REFL 1.3330 INCHES 
0 4.000 
REFS 
XMRP 
1.3330 
5.2640 
INCHES 
INCHES 
YMRF 0.0aO0 INCHES 
ZHRF 0.033a INCHES 
DATA MIST. CODE MMIF SC ALE O.UD34 
MSFC 476 NR HCRORB/S-ICBOOSTER BFIS+B5Wl4E3Vl7. CA25041) 14 JAN-71 PAGE 186 
EFFECTS OF ORBITER INCIDENCE ANGLE ON LONGITUDINAL STABILITY 
7 ~ ~I--Fri -'t--...... 
c G I ____ ____ ____ ___ I-_________ _ ____ ...... 
-
z 
-U-
C-) 
(-3 
u 
-4 
-14 -22 -in 0 -6 4 -2 a 2 .4 6 a so 12 14 
ANGLE OF ATTACK. ALPHA. DEGREES
 
SyflOi OBQflC PARAMETRIC VALUES REFERENCE INFORMATION 
0 - 22 can01.0au MACH 0.900 BETA 0.010 REFSREFL 139601.330 SO.IH.INCHES 
REFB 1.3330 INCHES 
o 4.000 XNRP 5.2640 INCHES 
YRF 0.0000 INCHES 
ZMRP 0.0330 INCHES 
DATA MIST. CODE UNIF SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICBOOSTER BFIS+B5W14E3VI7 CA25041J 14 JAN 71 PAGE 187 
_  __ _ _ _ _ _ _ _ __ _ _ __ _ __ _ I 
EFFECTS OF ORBITER INCIDENCE ANGLE ON LONGITUDINAL STABILITY
 
A__I -- __ 	 ...
 
z _______ _|___I_ ______
 
LiI. _ _ ____- ' , 

_ 
_4 

LI 
Li­ C-3
 
-J
 
S-3 -12 - -8 " - -4 -2 " 2 ,4 r 8 IV 1 14 
ANGLE OF ATTACK. ALPHA. DEGREES
 
SYNBoL MSINC PARAMETRIC VALUES 	 REFERENCE INFORMATION 
9 .000 HACH 1.000 BETA 0.010 REFS 1 3960 SN 
I .Uvo 'EFL 1 3330 INCHES 
REFS 1 .3330 INCHES 
C, 4.0D0. XHRP 5 .2640 INCHES 
•YMRF 	 DDooo, INCHES 
ZHRF 0.0330 INCHES 
SCL 0.03
DATA MIST. CODE MMIF 

MSFC 476 NR HCRORB/S-ICBCOSTER BFIS B5Wl4E3V17 CA250411 14 JAN 71' PAGE 188 
- -
EFFECTS OF ORBITER INCIDENCE ANGLE ON.LONGITUDINAL STABILITY-

I "1 _ 4 
o 1 _ __ _ 
. .. ,j*0*..______
 
-J
 
I-7
 
t • 
I . -2 _____1__30 ZNHE 
S 12 o4 1 2 a 2 4 6 101 12 14 
ANGLE 'OF ATTACK. ALPHA, DEGREES
 
SYnSCa atSINC PfAAETRIC VALUES kEFERENCE INFORMATION 
a 2.000 MACH 1.100 BETA 0.010 REFS I1.3960 S0.IN. 
o . 1.000 REFI. 1:333O INCHES 
o 400 XRF 5.2640 INCHES 
YHRF 0.0000 INCHES 
ZNRP 0.0330 INCHES 
DATA MIST. CODE 4M1F SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICBOOSTER BF1S+65W14E3V17 CA25041) 14 JAN 71 PAGE 189
 
EFFECTS OF ORBITER INCIDENCE ANGLE ON LONGITUDINAL STABILITY
 
4-- r r 
. -
z " 
0 
< 
z 
- 4 
IL 
-7 
LLL-2ATCK 
1J0 
LH, ERE 
EL 
XMRF 
1.50CE 
,E640 INCE 
.L.41 44 0 -2L4 atL4 4 L 4 s4 1C 1-.t. 1. 
ANGLE OF- ATTACK. ALPHA. DEGREES
 $rnEOt 
a-
O 
o 
ORBINC 
o 
tO00 
4.000 
M.OACH 
PARAMETR[C VALUES 
1.200 13ETA 0.00 
REFERENCE INFORMATION 
REFS 1.3960 SQ.IN. 
REFL 1.350 INCHES 
RrB 1.3330 INCHES 
XMRP 5.2640 INCHES 
YHRP 0.0000 INCHES 
ZHRP 0.0330 INCHES 
DATA HIST. CDE HMIF SCALE 0.0034 
MSFC 476 NR HCRORB/S-ICBOOSTER BFIS+B5W14E3V17 CA25041) 14 JAN 71 PAGE "190 
EFFECTS OF ORBITER INCIDENCE ANGLE ON LONGITUDINAL STABILITY
 
I 	 .... .... . .... . 
4 	
_ _ 
L- r-­
. . . .	 Il I i , I ._____________, 	 t I , - t .. 
X:- 3 
1 .D HC - .6 T _ DOl _ 	 R_ . 60 S IN 
-4 
___ 	 12_ 14_ 
0 1:D00 	 REFL 1:3330' INCHES 
XMR1 5.2640 INCHES 
Y"RI 0 000a INCHES 
• ZNRF 0.0330 INCHESDATA HIST, CAAE 	 LPFH D.EGE4 SCALE 
MSFC 476 NR'HCRORB/S-ICBOOSTER BFIS+B5VI14E3Vl7 CA25041) 14 JAN 71 PAGE 191,
 
EFFECTS OF ORBITER INCIDENCE ANGLE ON LONGITUDINAL STABILITY
 
a I 

-7 
4 -12 -_ -_ -4 - 2 4 6 a 10 12 14 
ANGLE OF ATTACK, ALPHA, DEGREES
 
SYMBO ORSINC PARAMETRIC VALUES REFERENCE INFORMATION 
a - 2 0D HACH 1.96D BETA 6.010 REFS 1.3960 SQ. IN 
0 .DDREFL 1:3330 INCHES 
0 4.000 
REFS 
X14RP 
1.3330 
5.2640 
INCHES 
INCHES 
YNRP 0,.000O INCHES 
ZMRP 0.0330 INCHES 
DATA MIST. CODE HNIF SAE 003 
MSF C 476 NR HCRORBIS-ICBOOSTER BFIS+85WI4E3Vl7 CA25041) 14 JAN 71 PAGE 192 
EFFECTS OF ORBITER INCIDENCE ANGLE ON LONGITUDINAL STABILITY
 
. . . . . lr-...  .. . . . . . . . .. -f. r-r-.-.--. . -. 1 I- , ' ,--r-r'T -'1 -r r-r' r -l 
I I I [ I 
-
- a 
-----------
_ __ __ __ _ _ -- - - '- ­
-!1 101 
-0 2_____ -2 I L 
-Si
 
"R ANGL 5."4 INCHE
OF_ ATTACK ALHADGRE
 
-, 
-2
 
0YR 0°G000 INCHES1330 
ZNRP •0:0330 INCHESDATA MIST. CODE VNF "SCALE C.0034
 
MSFC 476 NR HCRORB/S-ICBOOSTER BF1S*B5Wl4E3V17 CA25041) 14 JAN 71 PAGE 193
 
EFFECTS OF ORBITER INCIDENCE ANGLEON LONGITUDINAL STABILITY
 
6. I 
z ,4I 
12,-,}, 
z 
IL 
y 
___ F_I.33 I N E 
I-2 
-~E REF 1133 
y.N0EM 1.3300 INCHES 
YNRF 0.9000 INCHES 
SCALE 0.0034 
DATA HIST, CODE MIF 
MSFC 476 NR HCRORB/S-ICBOCSTER BFlS+B5WI4E3Vl7 CA25041) 14 JAN 71 PAGE 19,A 
EFFECTS OF ORBITER INCIDENCE ANGLE ON LONGITUDINAL STABILITY
 
14{ 
z j 
-0I
 
-1 -1- -34 2 4- 6 a 10 1210 14 
ANGLE OF ATTACK. ALPHA. DEGREES
 
SYMBO CkISIN PARAMETRIC VALUES REFERENCE INFORMATION 
- 2.0o MOJCH 
D 
1 00U - BETA 
1099REFL 
0.010 REFS 1 3960 
1:33U0 
S 
1. 
IN. 
E 
0 -. OOXMRP 400REFS 
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5.2640 
INCHES 
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YMRP 0.00OS INCHES 
ZMRP 0.O33O INCHES 
DATA MIST. CODE HNIF SAE 
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$ OR BINC "PARAmETRIC VALUES REFERENCE INFORMATION 
S-2,000 MACH 1 100 BETA 0.011) REFS 1.3960, SQ.INo 
100REFL 
R.DEFS 
1. 335 
1.3330 
INCHES 
1 NCHES 
S 4.000 XHRp 5.2640 INCHES 
YmRp 0.0000 INCHES 
ZM RF 0.0330 INCHES 
DATA 0157. CODE MNNF SCALE 0.0034 
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S YMBO OB .INC FARA MTR IC VALUES 
REF S 1 3 9 6 0 s o I N. 
- 2 o l) 1 .200 ETA 0 .0 10V* AC H 
 REFL 1:3330 NCHE$
o0 

1 13 0REF 
 S 1 3330 INCHES
 
XHRF 5o 640 1NCHESO" .000 

yMRF 0.000 INCHES
 
ZMRF 0.0330 INCHES
 
SCALE a.0034
 
DATA MIST. CODE MNIF 
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SYMBOL ORRINC PARAMETRIC VALUES REFERENCE INFORMATION 
a - 2.000 HACH 1.460 BETA 0.010 REFS 1,3sso -So. I'M. 
[] 2. 0 REFL 1.3a3n INCHES
 
4.00REFS I.Z330 INCHES
0 .O OXMRF 
 5.2640 INCHES
 
YMRP 0.0000 INCHES
 
ZNRP 0.0330 INCHES
 
DATA MIST. CODE MMIF SCALE 0.0034
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STNBOL 0Q01NC PARAMETRIC VALUES REFERENCE INFORHATION 
o - 2.000 HACH 1.960 BETA (.016 REFS 1.3960 " ,I N. 
o 1.0 REFL 1.3330 INCHES 
4.000 REFS 1.3330 INCHESXHRP 5.2640 INCHES 
YMRF 0.0000 INCHES 
ZNRF 0.0330 INCHES 
SCALE 0.0034DATA HIST. CODE HNIF 
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MACN 0.600 BETA 0.010 
o asREF8 
ATALEHFRTTAIS-KCCOFA DEGREES 
ARAMERIC VALSTE 25 4 4 JA 
REFERENCE INFORMATION 
REF$ 1.3950 - SG.IN. 
1.3330 INCHES 
XHRP 5.2640 INCHES 
ZHRP 0.0330 INCHES 
SCALE 0.0034RFEFERENCYt1 A  200RATO 
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5YF41 ORBihC PARAMETRIC VALUES INFORMATIONREFERENCE 
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-
o 
2,000 
1.000 
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C - 0.00 BETA 0.010 REPS 
REFL 
REFS 
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sQ. IN. 
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SyomB CROIN¢ PARAMETRIC VALUES REFERENCE INFORMATION 
0 - ova0 MACH 1.000 BETA 0.010 REFS 1.3960 SQ.IN.
 
0 1:000 
 REFL .1.3330 INCHES
 
REFB 1.3330 INCHES
S 4.000 
 XMRF 5.2640 INCHES
 
YMRP 0.0000 INCHES
 
ZMRF 0.0330 INCHES
 
DATA MIST. CODE NNIF 
 S A E 0 0 3
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SYMBOL 0.SfiC FARAMETRIC VALUES REFERENCE INFORMATION
 
o - UACH BETA
H.A00 1.100 0.010 REFS 1.3960 So.IN.
[] 1o009 REFL 1.3330 INCHES

REFS 1.3330 INCHES 
o 4.000 
 XMRP 5.2640 INCHES
 
Y 0RP INCHES
.0000 
ZHRF 0.0330 INCHES 
DATA NEST. COt 4NhV . SCALE 0.0034 
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SYMBO OBINC PARAMETRIC VALUES REFERENCE INFORMATION
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XNRF 5.2640 INCHES
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syw O oRPinc PARAMIETRIC VALUES REFERENCE IN'FORMATION 
0 2*000 MACH 1.460 BEITA 0.010 REFS 1.39603 S .IN* 
0 1.O00 REFL 1.3330 INCHES 
REFS 1.3330 .INCHES
•0 41000 
 XtlRP 5.2640 INCHES
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 TNRP O 0000 INCHES
 3.3 INCHES 
DATA "]ST. CODE MMIF. SCALE a . 034 
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ISE i'-
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i : 7 
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Li 
U- " I 
4 
2 -1 ii 
NORMAL FORCE COEFFICIENT. CN 
syma C BlNC PARAMETRIC VALUES 'REFERENCE INFORMATION 
0 - Z.000 MACH 0.600 BETA 0.010 REFS 1.3960 SQ.IH. 
0 1.000 REFLREFS 1.333013350 INCHESNCHES 
0 4.000 
S4 OBYIRP 
XMRF 5°2640 
O.ETC0 
INCHES 
INCHES 
ZHRP 0.0330 INCHES 
DATA MIST. CODE MNIF SCALE 0.0034 
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NORMAL FORCE COEFFICIENT,-CN 
srm ONINC PARAMETRIC VALUES REFERENCE INFORMATION 
0 - 2.000 MACH 'U.900 BETA 0.010 REFS 1.3960 se.1W. 
0 .000 REFL 1.3330 INCHES 
0 4.009 REFS 1.3330 INCHES 
XMRF 5.2640 INCHES 
YMRP 0.0000 INCHES 
EMRF 0.0330 INCHES 
DATA MIST. CODE ""IF - SCALE 0.0034 
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a - 2 go "ACH .000 BETA 0.010 
 REFS 1.3960 so. IN. 
0 1:ODO 
 REFL 1.3330 INCHES 
0 400REFB 1.3330 INCHES 0 , 0 OX mR P 5 2 6 4 0 I N C H E S 
YNRF 0.O000 INCHES 
•. ZHRP 0.033D I1NCHES 
DATA HIST COD NHIF SCALE 0.0034 
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SYMBO cBielC PARAMETRIC VALUES REFERENCE INFORMHATION 
0 - 2.000 HACH 1.100 BETA 0,0io REFS 1.3960 SQIN. 
0 1.000 REFL 1.3330 INCHES 
REFS 1.3330 INCHES 
0 4.000 YMRF 5.2640 INCHES 
YMRP 0.0000 INCHES 
ZMRF .0.0330 INCHES 
SCALE U.0034DATA MISto CODE HNIF 
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Z.0og M ACHf 
 1.200 BETA 0.010 	 REFS 1.3960 5Q.IN.
 
1.000 
 REFL , 1.3330 INCHES
 
O .O0 
 EFB 1.3330 INCHES
 
4.0 	 XRP 5.2640 INCHES 
yMRP 0 0000 INCHES 
ZMRP 0:05330 INCHES 
DATA MIST. CODE "RIF 	 SCALE 0.0034 
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SYMBOL ORB-NC PARAMETRIC VALUES" REFERENCE INFORMATION
 
0 - 2.000 MACH 1.460 ETA 0.010 REFS 1.3960 SQ.IN.
 
1.000 REFL 1.3330 INCHES
REFS 1.3330 INCHES
 
S 4.000 
 XMRF 5.2640 INCHES
 
YMRF 0.0000 INCHES 
ZMRF 0.0330 INCHES 
DATA ist. CeE KNIF "SCALE 0.0034 
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SYMBOL BC~llj PARAMETRIC VALUES REFERENCE INFORMATION 
- 2.000 NACH 1.960 BETA 0.010 REFS 1",396a SO.IN. 
S 1.000 REFL 1.3330 INCHES 
0 	 .00 .REFS 1.3330 INCHES
 
XMRF 5.2640 INCHES
 
•YHRF 	 a 0000 INCHES
 
ZMRF 
 a:0330 INCHES
 
DATA MIS T CODE HINIF 	 SCALE .0.0034 . 
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ORBINC
 
SYMBL HACH .PARAMETRIC VALUES REFERENCE INFORMATION 
0 00 BETA 0.010 -"REFS 1.3960 SQ.IN.
o 	 L.900 REFL 1.3330 INCHES 
1REFS "13330 INCHES,S .XRP 5,G40 INCHES 
a 1.100 YRP 0.0000 INCHES 
& 1.20D 	 ZNRF 0.0330 INCHES 
SCALE 0.0034[b 	 1.460 DATA NIST. CODE ."IF 
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DATA HIST. COVE rHIF SCALE 0.0034
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2 000 MACH 
PARAMETRIC VALUES 
0.600 BETA 0.000 
REFERENCE INFORMATION 
REFS 1.3960 SG.IN. 
0 
1:000 
4.000 
DAT H;T. fH]FSCALE 
REFL 
REFD 
XHRF 
YHRP 
ZNRP 
1.3330 
1.3330 
5.2640 
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0.0330 
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INCHES 
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SYMBO CBIWC . FARAMETRIC VALUES - REFERENCE INFORMATION 
Z .Oua PAC" 0.900 BETA 0.000 REFS 1.3960 SQ.IN. 
0 -3 9100 0 .GDREFL REF3 1 3330 INCHES INCHES 
0 40DXMRF 5 2640 1INCHES 
• YHRF 0.0000 INCHES 
" ZHRF 0.0330 INCHES 
DAAMST W M fSCALE 0.0034 
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SYNOD MBIMC PARAMETRIC VALMS REFERENCE iNrORMATION 
0 * - aBOBO MACH 1.000 BETA 0.000 REFS 1.3960 SG.IN. 
0 :agoD 
4 . 
4O 
10REFS 
REFL 
XHRF 
13330 
1. 330 
5.2640 
INCHES 
INCHES 
INCHES 
YHRF 0.0000 INCHES 
ZHRF 0.0330 INCHES 
DATA IST. CODE HNIF SCALE 0.0034 
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sy¥r C Siwc rARAWETRIC VALUES .REFERENCE INFORMATION 
2.000 HACH 1.100 BETA 0.000 REFS 1.3960 SQ. IN. 
1.091) REFL 1.3330 INCHES0 S.000 REFS 1.3330 INCHES
 
XNRFl 5.2640 INCHES 
THEP 0.0000 INCHES 
ZMRF 0.0330 INCHES 
DATA MIST. CODE NNIF 
 SCALE 0.0034
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SYMBOL VNIINC PARAMETRIC VALUES REFERENCE INFORMATION 
- .000 MACH 1.200 BETA 0.000" REFS 1.3960 SO.IN. 
[] t00 EFL 1.3330 INCHES 
0 4.000 
R3100EFS 
XHRP 
1.3330 
5.2640 
INCHES 
INCHES 
YRF 0.0000 INCHES 
DATA IST. CDE NMIF ZMRFSCALE 0.0aao0.0034 INCHES 
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DATA MIST. CODE 4INF 

SYMBOL mcimc PARAHMETRIC VALUES REFERENCE INFORMATION 
- 2.000 MACH 1.460 BETA 0.000 REFS 1.3960 SQ.IN 
o 1.00 REFL .1:3530 INCHES 
oREF XHRF 
1.3330 
5.2640 
INCHES 
INCHES 
YMRF 0.0000 INCHES 
ZMRF 0.0330 INCHES 
SCALE 0.0034 
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57SCL CKBINC PARAMETRIC VALUES REFERENCE INFORHATION 
S - 2.000 MACH 1.960 SETA 0.000 REPS 1.3960 SQ.IN. 
1.000 REFL 1.3330 INCHESREFS 13330 INCHES
 
XHR 5.2640 INCHES
 
YNRP 0.0000 INCHES 
ZNRP 0.0330 INCHES 
SCALE 0.0034 
DATA HIST. CODE 4IF
 
MSFC 476 NR HCRORB/S-ICBOOSTER BS+B5W14E3VI7 CA25081) 14 JAN 71 PAGE 222
 
___
EFFECTS OF ORBITER INCIDENCE ANGLE ON LONGITUDINAL STABILITY
 
14 !_ __i_- _... .. 
_"__z 4­
2o
 
LI
 
z 4 
I-1
 
-lu -1 -10 a - a 4 -2 a 2 4 6 a 10 "12 '14 
ANGLE OF ATTACK. ALPHA, DEGREES
 
SY Bll:PARANETRIC*VALUES 
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S 2,000 HAC" 0 600 EETA 0.000D REFS 1:3960 SQ.fN. 
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 XMRP . .2640 INC ES
 
YHR0 00 iN=HES
 
ZHRF 0.0330 INCHES
 
DATA MIST. CODE MMIF SAE 005
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C] 
o I1 -1 -10 a _48 to1_1 
-10
 
-1-

ANGLE OF ATTACK, ALPHA. DEGREES
 
DATA MIST. CODE HNIF 

$ MCL ofiaNc FARANETRIC VALUES REFERENCE INFORMATION 
0 -2.000 "ACH 0.900 BETA 0.000 REFS 1.3960 SOIN. 
0 1.000 REFL 1.3330 INCHES 
REFB 1 3330 INCHES 
0 4.000 XURF 5:2640. INCHES 
YMRF 0.00O0 INCHES 
ZMRP 0.0330 INCHES 
SCALE 0.0034 
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ANGLE OF ATTACK, ALPHA, DEGREES
 
S-IM1O ORDINC FAAE TRIC VALUES REFERENCE INFORMATION 
9 6oO MACH 1.000 BETA 0.000 REFS 1.3960 SQ.IN. 
S 1.000 REFL 1.533 INCHES 
INCHES0 4.00D REFS 13330XHRF" 5.2640 " INCHES 
YMRF 9.0000 INCHES 
ZMRF 0 .S INCHES 
DATA MIST. CODE NIF SCALE 0:0034
 
MSFC 476 NR HCRORB/S-ICBOOSTER BS+BSWI4E3V17 CA25081i 14 JAN 71 PAGE 225 
EFFECTS OF ORBITER INCIDENCE ANGLE ON LONGITUDINAL STABILITY
 
_4_ _ _ _ _-__ _.... 	 ... ­
10 	 _________ ____ ____141 
Z 	 4 
ItI 
C­
4ED 
z 
I-I
-	 _,___ 
14j -1a -10 - -0 -4 -2 0 2 4 6 8 IV 12 L4 
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SYMBOL OR0INC PARAMETRIC VALUES REFERENCE INFORMATION 
0 - 2.000 MACH 1.100 BETA 0.000 REFS 1.3960 SQ.IN. 
0 1.000 	 REFL 1.3330 INCHES
REFS 1.3330 INCHES 
4.000 	 XHRF 5.2640 INCHES 
YNRF 0.0000 INCHES 
ZHRP 0.0330 -INCHES 
SCALE 0.0034DATA HIST. CDE MIF 
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ANGLE OF ATTACK. ALPHA, DEGREES
 
REFERENCE INFORMATIONPHIMC VALUESSYMO ARAMETRIC 
REFS 1.3960 SQ.IN.o - 2.000 HACH 1.200 BETA 0.000 
REFL 1.3330 INCHESREFS 1:3330 INCHESS 1.o000 
XHRF 5.2640 INCHES4.000 - YMRF 0.OO INCHE 
ZNMRP 0.0330 INCHES 
SCALE 0.0034 
DATA HIST. COE "RIF
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ANGLE OF ATTACK. ALPHA, DEGREES
 
SYMBO CWSIHC FARANZTRIC VALUES REFERENCE INFORMATION 
0 - 2 HACH 1.460 BETA, 0.300 REFS 1.3960 SQ.IN. 
0 1 : 0 o n REFL 1.3330 INCHES 
0 4.000 REFS XMRP 
1.333.0 
5.2640 
INCHES 
INCHES 
YMRF 0.0000 INCHES 
ZMRF 0.0330 INCHES 
DATA MIST. COD MMIF SAE 003 
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57M	SOt. BINC FARAMETRIC VALUES REFERENCE INFORMATION 
o - .oo HACH 1;960 BETA 0.000 REFS 1.3960 SQ.IN. 
o 1.000 	 REFL 1.3330 INCHES 
o .000 	 REFS 1.3330 IN CHES
XMRP 5,B64  
YNRP 0.000 INCHES
 
ZHRF 0.0330 INCHES
 
SCALE 0.0034
DATA HIST. CODE MNIF 
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SiyasoL ORINC PARAMETRIC VALUES REFERENCE INFORMATION -
a - 2.000 MACH 0.600 BETA 0.00a REFS 1.3960 SQ.IN. 
f 1.00 REFL
REFB 
. 1.33301.3330 INCHESINCHES 
oo4.000 XHRF 5.2640 INCHES 
YMRP 0.0000 INCHES 
ZNRP 0.0330 INCHES 
DATA MIST. CODE HNIF SCALE 0.0034 
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SYMBOL Slmc PARAMETRIC VALUES REFERENCE INFORMATION 
Z .000 HACH 0.9D!) BETA 0.000 REFS 1.3960 SQ.IN.0RFL 1.3330 INCHES
 
16aREFS 
 1.3330 INCHES
 
4.000 
 XMRF 5.2640 INCHES 
YMRF a,0000 INCHES 
ZMRF 0:033 a INCHES 
DATA MIST. CODE HNIF SAD GO3
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SMB CNISIC iRANTRIC VALUES RFERENCE INFORATION
 
0-2.D MACH 1.000 BETA U.000 
 REFS 1.3960 SQ IN.
 
"0 I.:"oo REFL 1.3330 IN HE;
 
S 4.000 REFS 1.3330 INCHES,
 
XNRF 5.2640 INCHES
 
• 
 YHRP 0.0000 INCHES

")ZHRF 0633 INCHES 
DATA MIST. CODE MWIF "SCALE "0.0034 
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SIj 
u 0.6, 
-0. 
z Ro oo00o INCHE 
IL] 
.0 0 
RE S 1 3 30 I C E 
-0 ° 4.0 , 5:60 ICE 
SYH~~~M~F0000RI VAUSRFRNEIFRIONC aBN 
"ZMHRP 0.0330 INCHES 
DATA MIST. CCCE MIF SAE 203 
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ANGLE OF ATTACK. ALPHA, DEGREES 
sym ORSINC- FARAKNfric VALuEs REFERENCE INFORMATION 
0 
0 
- 2.ODD 
1.000D 
HACH 1.200 BETA 0.000 REFS 
REL 
1.3960 
1.3330 
SQ. IN, 
INCHES 
0 400REFS4 O g 
oYOR "X RP 
1.333D 
5 .264 0 
-. ODDO 
INCHES 
IN CHE S .INCHES 
ZHRP 0.0330 INCHES 
DATA MIST. COD KHIF SCALE n. 0134 
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S ANGLE OF ATTACK. ALPHA, OEGREES 
SYMBOL ORBINC ARANETRIC VALUES REFERENCE INFORMATION 
0 - 2.0lo g ACW 1.460 BETA 0.000 REFS 1.3960 SO.IN. 
0 1.000 REFL 1.3350 INCHES 
.OD REFO 5.26401.3330 
YMRF 0.0000 INCHES 
ZI4RFP 0.0330 INCHES 
DATA MIST. CODE "RIF 
4.000 0 .XMRP INCHESINCHES 
SCALE 0..34
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ANGLE OF ATTACK. ALPHA. DEGREES
 
SYMBOL ORBINC PARAMETRIC VALUES REFERENCE INFORMATION
 
o - 2.000 MACH 1.960 BETA 0.000 
 REFS 1.3960 S.N.
 
o .uoo REFL 1.3330 INCHES 
0 4.000 REFB 1.3330 INCHES
XNRP 5.2640 INCHES 
YHRF 0.0000 INCHES 
ZNRP 0.0330 INCHES 
DATA MIST. CODE HIIF SCALE 0.0034 
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61150L iD;HC PARAMETRZC VALUES 	 REFERENCE INFORMATION 
o 	 2.000 MACH 0.601 BETA 0.00D REFS 1.3960 S0.1" 
S 1.000, REFL 1.3530 INCHES 
4.0 	 REFS 3.2640 1 MCHESoHRP 	 1.3330 IN  
ONRP 0 ..00 NC HS
 
ZHRF 0.0330 INCHES
 
SCALE 0.0034
DATA, MIST. CODE "RI 
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SYSOL o4INC PARArETRIC VALUES REFERENCE INFORMATION
 Q - 2.GOD MACH 0.900 BETA 0.000 
 REFS 1.3960 SO.IN. 
0 ±.0oo REFL 1.3330 INCHES
 
4.000 4ODXMRP REFS 1.3330 INCHES5.2640 INCHES
YNRP 0.0000 INCHES 
ZHRF 0.0330 INCHES 
DATA MIST. COE HIF SCALE 0.0034
 
MSFC 476 NR HCRORB/S-ICBOOSTER BS+B5W14E3VI7 CA25081) 14 JAN 71 PAGE 238
 
EFFECTS OF ORBITER INCIDENCEANGLE ON LONGITUDINAL STABILITY 
12 
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CD) 
z 
u 
-_- 0 - 4 - 2 - _ -­5 '-46 
I-2 
00 -2°0001:000 MACH 1.000 BETA 0.000 REFSREFL 1.39601,333 SQ. IN.INCHES 
- .000 REFS 1.3330 INCHES 
o 4.000 XNRP 5.2640 LNCHES 
YHRP 0.0000 INCHES 
ZHRF 0.0330 INCHES 
DATA MIST. CODE UMIF SCALE 
00034 
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NORMAL FORCE COEFFICIENT. CN 
4 5 6 
SYMBOL 
0 -
MalNC 
2.000 
i1*Oa 
PARAMETRIC VALUES 
MACH 1.100 BETA 
0 .00REFS0 4O 
DATA MIST. COD HNIF 
0.000 
REFERENCE INFORMATION 
REFS 1.3960 So IN. 
REFL 1.3330 INCHE; 
1.3330 INCHES 
XMRP 5.2640 N CHES 
YMRP 0.0000 INCHES 
ZMRF 0.0330 INCHES 
SCALE 0.0034 
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ARANE TR IC VALL -S
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- .009 MACH J 1.200 BETA REFER N CE INFOR MATIONo.aoa
0 1.000 REFS 1.3960 SQ:IN.REFL 1. 3330 INCHES
XMRF 
 5.2640
400REFS INCHES1.3330 1CHDATA MIST. CODE tlIF YMRP 0.00" INCHESZHRF 0.0330SCALE INCHES0.0034
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NORMAL FORCE COEFFICIENT. CN 
STMBCCL maimc PARAPETRIC VALUES REFERENCE INFORMATION 
2oD MACH 1o4BD BETA 0.900 REFS 1,3960 SQ.N 
:009000
.REF REFL I.3551.333 INZHEINCHES 
0 °00XMRP 5.2640 INCHES 
YMRF 0.O0000 INCHES 
7MR 0.0330 INCHES 
DATA MIST. CCCE NNIF SCALE 0.0034 
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NORMAL FORCE COEFFICIENT, CN
 
SYMBOL ORSjIC PARAMETRIC VALUES REFERENCE INFORHATION 
- . 1.950 BETA 0.000 REFS 1.3960 SeIN.000 HACH-
O t.o 0 	 REFL 1.3330 INCHES
 
AREF 1,3330 INCHES
0 ,000 XHRF 5:2640 INCHES 
YHRP 0.000D INCHES 
ZHRP 0.0330 INCHES 
DATA MIST, CDE HALF SCALE 0.0034 
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SY'MBOL MAC"H FARAMETRIC VALUES REFERENCE INFORMATION 
S 0.600 BETA (},OD REFS 1.3960 SQIN. 
S "0.90D REFL 1.3330 INCHES 
.0DREFS 1.3330 INCHES 
1.100D XMRP 5.2640 INCHES
 
i 10YMRF 0.00O00 INCHES
 
- .20 ZHRP 0.0330 INCHES
 
2.460 PATA MISTf. C00£ HNIF SCALE, 0.0034 
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ORBINC
 
SYMBO HACH PARAMETRIC VALUES -REFERENCE 	 INFORMATION 
1.960 	 BETA 0.000 REFS 1.3960 SQIN. 
RFFL 1.3330 INCHESREFS 1-.00 INCHES
 
XMRP 5°264U INCHES 
YHRFP 0000 INCHES 
ZMRP 0.,330 INCHES 
SCALE 0.0034DATA MIST. CE KNIE 
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_ _hi2 -2 -0 - _-_0_ _6_ 0_2 
ANGLE OF ATTACK, ALPHA, DEGREES 
DATA SET SYMBO CONFIGURATION DESCRIPTION PARAMETRIC VALUES REFERENCE INFORMATION 
(RaSDZ1) 0 MSFC 476 "R HCRO B/S-ICBOSTER SF1S-S5W14E3Vl7 BETA 0.020 ORSINC 1.000 REFS 1.3960 SQ.IN. 
CRZ5091) 0 MSFC 476 MR NCRORS/5-ICBOOSTR BF2S-85iW14E3Vl7 REFL
-EFS 1.3330 INCHES1 130 1NCHES 
XRRP 5.640 INCHES 
YNRF 0.0000 INCHES 
ZMRF 0.0330 INCHES 
MACH 0.600 SCALE 0.0034 
PAGE 246 
EFFECTS OF FIN CONFIGURATION ON LONGITUDINAL STABILITY

. . . . .. . . .. .. . . . . . . . . . .~ i . . . ! l - --~ r -T -rj 
z
I-	 I 
0 
u 
u 
-4 
-_4
 
-C 
-1 2 -0 '3 - 4 -2 04 	 0 a 10 12 14 
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DATA $Z? SvtMt CONFICURATION DESCRIPTION 	 FARAMETRIC VALUES REFERENCE INFORHATION 
(R25O1I 0 4SFC476 HR IMCR/S-IC80STER BFIS+85WI4E3VI7 BETA 0.020 ORBIUC 1.000 	 REPS 1.3960 SO.IN. 
1Ra2091) f MSFC 476 HR HCRORDYS-ICBOSTER BF2SBS5I44E3Vl7 	 REFL 1.3330 INCHES 
REFB 1.3330 INCHES 
XNRF 5.2640 INCHES 
YHRP 0.0000 INCHES 
ZNRF 0.0330 INCHES 
SCALE 0.0034IMACH 0.093 

PAGE 247
 
________ 
EFFECTS OF FIN CONFIGURATION ON LONGITUDINAL STABILITY 

--mI. r­
'
.. . . . . . . . . . . . .
 
-e 

4 ' 
z 
_____ 
_. _ 1 4 
I-
_________ /__LI
 
E­
ft 
- 22 -0 -0 -0 -4-2 0 a 6 a to 12 414 
ANGLE OF ATTACg, ALPHA. DEGREES
 
DATA SET SYMhIS CONFIGURATION DESCRIPTION PARAMETRIC VALUES REFERENCE INFORMATION 
(RS521, 0 MSFC 476 R HCRORB/S-ICS0STER BFIS+S5W14E3V1? BETA 0.020 ORBINC 1.000 REFS 1.3960 SO.IN. 
CR23001) 0 NSFC 476 US HCRORB/S-ICBWSTER BF2S+5BSW14E3V17 REFL 1.3330 INCHESREFS 1.5330 INCHES
 
XNRF 5.2640 INCHES
 
YHRP 0.0000 INCHES
 
ZNRP 0.0330 INCHES
 
MACH 0.994 SCALE 0.0034
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ANGLE OF ATTACK. "ALPHA. DEGREES
 
DATA SET SYBOLR- ¢ Ff"RATION DESCRIPTION PARAMETRIC VALUES REFERENCE INFORMATION 
(RZS02L) 0 NSFC 476 NR HCROQS/S-ICSTR SFlS+SWI4E3VI7 BETA 0.020 OREINC 1.000 REFS 1.3960 sQ.IN. 
(RZ5091) (3 HSFC 476 HR HCRORS/S-ICSTR BF2S-S5W14E3VlF .REFL 1.3330 INCHESREFS 1.3330 INCHES
 
5.2640 INCHESXNRP
YMRF 0.00OO INCHES 
' 0330 INCHES,RP
SCALE 0 0034MACH 1.106 
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FARAETRIC VALUES -REFERENCE INFORMATION 
11725021) 0 WSFC 476 MR NCRORB/S-ICBOOSTER BFlS+BSW14E3Yl7 BETA 0.020 ORBINC 1.000 REFS 1.3960 SQJKH(RZ5091) (3 MSFC 476 MR MCRMB/S-ICSOOSTER 8F2S+85Wl4E3V17 
OATA SET SYMBOL CONFIGURATION DESCRIFTION 
REFL 1.3330 INCNE; 
REF8 1.3330 INCHES 
XHRF 5.2640 INCHES 
YMRP 0.000v INCHES 
ZMRF 0.0330 INCHES 
MACH 1.190 SCA.LE O 0034
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~'r rr,- '-tr rrni ,Jlo ,,~- - , r rr-r,1 nr-r ,r.-n - -r-r-rrrlr-
I 1 
II i1 . ..
 
I I . 
4I 
5__ _ _ _ __ 
z 
z 
__ _ _ _ _ _ 
_j
 
cm)
 
to 
C
 
z ­
-G 
-18 6 '4 a 2 4 o t-12 12-10 o 14 
ANGLE OF ATTACK, ALPHA. DEGREES
 
DATA SET $YBOL CONFIOURATICW DESCRIPTION FARAHETRIC VALUES REFERENCE INFORHATION 
(SR5D211 0 MS;C 476 NR HCRAB/S-ICBOOSTER BFIS-85W14E3V17 BETA 0.020 ORBINC 1.000 REFS 1.3960 SQ.IN.(RZ3091) 0 NSFC 476 NR lHCRHOBS-ICCOSTER BF2StS5Wl4E3V17 REFL 1.3330 INCHES
R FB 1.3335 INCHES
 
XNRF 5.2640 INCHES
 
TNRP 0.0000 INCHES 
ZNRF, .0330 INCHES 
MACH 1.95a SCALE 0.0034 
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i1;rr ----- rr -r rT r r rr-r- nrr I 	 rr -r r 
I 	 -I 

in 	 j --------­
S.1
 
u 
z 
-A... I 	 a_ l I d l_ _ _ _a _ _I _ _IIl _ 	 _ _ _A.. 

I-­
-12
 
w-12 -10 - - -4 a 2 4 a a in 19 14 
ANGLE OF ATTACK. ALPHA. DEGREES
 
,DATA SET STH"L CONFIOURTIOA DESCRIPTION 	 PARAMETRIC VALUE$ REFERENCE INFORMATION 
(R25021) 0 "SFC 476 MR HCRORS/5-ICSOOST1ER 9Fl$S-85W14E3VI7 OETA 0.020 ORBINC 1.000 	 REFS 1.3960 SQ.IN. 
CRZ50911 0 S FC 47is WN HCRORS/S-[CSOO$TER Bpzs+sSW14E3y17 	 REFL 1.3330 INCHES 
REFS 1,3330 INCHES 
XmRF 5:2640 INCHES 
YHRP 0.0000 INCHES 
ZMRr- 0.0330 INCHES 
HACH 0.600 
 SCALE 0.0034
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16 ,r rtr ,r-r -- -rr-r--rr r-r,- -fr -r-rr 41 Irr -r-,-- rrr- -r-r--, i ,*,. 
14 
12 
_ 
C-) 
4
z 
- 2 
I 
E.­
-l2
 
C 
-20 
-12I 
-4 -2*3 -10 -a -6 -4 -2 0 2 4 6 a IQ 12 14 
ANGLE OF ATTACK, ALPHA, DEGREES
 
DATA SET SYMOL COtFISURATIJO DESCRIFTION PARAMETRIC VALUES . REFERENCE INFORMATION 
CRSDI) 0 ISFC 476 MR fCROB/S-ICROOSTER BFIS+B5W14E3V17 BETA 0.020 ORBINC 1.00 REFS 1.3960 ' SQ.IN.
CR25091) 0 HSFC 476 NR fCRgS/S-ICBCOSTER BFZS+5W14E3V17 REFL 1.3330 INCHESREFS 1.3330 INCHES
 
X4RP 5.2640 INCHES 
YMRP 0.0000 INCHESZHRF 0.0330 INCHES 
SCALE 0.0034NACH 0.°98 
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EFFECTS OF FIN CONFIGURATION ON LONGITUDINAL STABILITY 
14 
la 
LI 
u 
z 4 
L 
to 
u 
-d 2 
-10 
-- in 6 - 4 2 a a 4 
ANGLE OF ATTACK, ALPHA. DEGREES 
DATA ST Sy"SOL CONFIGURATION DESCRIPTION PARAMETRIC VALUES 
IRZSoz1j ) H SFC 476 MR FCQR13f$-JCBOOSTER BFlS+83Wl4E3Vl7 BETA 0.020 O BINC 
(225091) 0 HSFC 4?6 MR HCXRS/S-lCeOSTEI BFZ$+BSW14E3Vl7 
NAH 094SCALE 
6 
1.000 
a II 1 - 14 
REFERENCE INFORMATION 
REFS 1.3960 SQ.IN. 
REFL 1.3330 INCHES 
REFB 1 3330 INCHES 
XNR F 5.264D INCHES 
YMRF a . 0000 INCHES 
ZMRF 0 .0330 INCHES 
0 .0034 
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EFFECTS OF FIN CONFIGURATION ON:LONGITUDINAL STABILITY 
14 
12 
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I­
z 4 
r 
-1 
L 
ILJ 
0 -2-
S 
r 
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_4 
-1 
-10 
-14u -3a -1n -0 -0 -4 -2 G 4 
ANGLE OF ATTACK. ALPHA, DEGREES 
DATA ZT SYMBOL CONFIGURATION DESCRIPTION PARAHETRIC VALUES 
CR2502?) 0 ISFC 475 HR HCROR/S-ICOOMER 8F1S-45W14E3V1? BETA 0.020 ORBINCCR25091) 0 nrC 470 HR HCRMO/S-ICOOSTER BFZSB5W14E3V:7 
MAC" 1.106 
8 
1.000 
0 10 12 14 
REFERENCE INFORMATION 
REFS 1.3960 SQ.IN.
REFL 1.3330 INCHES 
REPO 1.3330 INCHES 
XNRP 5.2640 INCHES 
YNRP 0.0000 INCHESZNRF 0.0330 INCHES 
SCALE 0.0034 
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E ,-r--,-r 
r-n 
-j--r-,--rr-,-
-,-- r-,-1 
-rflr--r-r-1-
-,--r--r 
-rr 
-rr 
-r-~lli---t-r-r 
-
-
104 
Ld 
IL! 
z 
Lj 
z 
2 
u 
DATA 
in2oft) 
SET SYMBOL 
CR2)-
EI 
R4 
-0 
- 0 
-4 
ANGLE OF ATTACK. 
CONFIGURATION DESCRIPTIOWSFC 470 lRHCRO S/5-ICSO STER BF15+05W146:V17 
ETA
NSFC 476 MR HCRORB/$-ICDOSTER 
BFZS-S14Z3VI7 
4 
ALPHA, 
DEGREES 
PARAMETRIC VALUES 
0.020 ORBINC 
6 
1.000 
8 10 1B 14 
REFERENCE INFORMATION 
REFS 1.3960 SQ.XN.REFL 1.3330 INCHESREFS 1: 3330 INCHES 
XRP 5 2640 INCHESYRP 0.001m) INCHESZRP 0.0330 INCHES 
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I SI 
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-44 122 -10 -8 -G -4 -2 a 2 4 6 a 10 12 14 
ANGLE OF ATTACK. ALPHA. DEGREES
 
DATA SET SYMlBOL CONF1OUSRATION DESCRIPTION PARAMETRIC VALUES REFER~ENCE INFORMAT1ON 
1R250fl) 0 NSFC 476 MdRHCROR/S-ICSOOSTER BFIS*25W14E3V17 BETA 0.020 ORBINC- 1.000 REFS 1.3960 S0.IN. 
(R2tS09I2 0 MSFC 476 HER HCRORlS-IC8WSTER BFZS+B5WI4E3VZ7 REPL 1.3330 INCHES 
RES 1.3330 INCHES 
XNP.P 5.2640 INCHES 
YNRF a0.DOD0 INCH4ES 
ZNRF 0.0330 INCHES 
SCALE 0.0034MACH 1.465 
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L 
4­
° 
zI 
" 3 1 _1 11 
z 
U -
L-2 
_4 
-2 -2 10 0 - -2 4 
ANGLE OF ATTACK. ALPHA, DEGREES 
DATA SET STMISOL CONFIGURATION DESCRIPTION PARAMETRIC VALUES 
(1125D21) 0 NSFC 476 MR HCRORB/$-ICWGOSTER SFIS B5W14E3V17 BE TA 0.020 OBBINC 
(9250911 0 MSFC 476 MR MCB Bf/S-ICBSTR BFZS+BSW14E3Vl7 
MACH 1o93Z 
6 
1.000 
c to 12 14 
REFERENCE, INFORMATION 
REFS 1.3950 SQIN, 
REFL 1.3330 INCHESREFo 1.3330 INCHES 
XMBF 5.2640 INCHES 
YMBF 0.O0O0 INCHES 
ZNBP 0.035D INCHES 
SCALE 0.0034 
PAGE 259 
EFFECTS OF FIN CONFIGURATION ON LONGITUDINAL STABILITY
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Z 0.8 I , 
Lo 
LL 
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0. 4 -12 -in -O -e -4 -2 a 2 4 6 a 10 12 14 
ANGLE OF ATTACK. ALPHA. DEGREES 
DATA IET SYUOQ CONFIGURlATION DESCRIPTION PARAMETRIC VALUES - REFERENCE INFORMATION 
CR25021) 0 NSFC 476 MR HCROS/3-ICOOSTER 0FlS+S5W14E3Vl7 BETA- 0.020 ORSINC 1.000 REPS 1.3960 SQ.aN. 
CR25091) fl MSFC *76 MRl HCRORB1/S-ICGOOSTER BF2s+851414E3v17 REFL 1.3330, INCHESREFS 1.3330 INCHES 
XHRF 5.2640 INCHES 
YHRP Q.0&00o INCHES 
- ZNRP -0.0330 INCHES 
0.0034MA" .60SCALE 
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i i 
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 0.4 
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Lii 
1O__ _ _' _--_ _ 
I -/ 
-.,m4 -a2 -in -a -6 -4 -2 0 2 .4 6 a 10 12 
ANGLE OF ATTACK. ALPHA. DEGREES
 
DATA SET SYHMOL CONFIGURATION DESCRIPTION PARANETRIC VALUES REFERENCE INFORMATION 
CR25022) 0 ISFC 476 hR HCROCS/S-ISC6STEr 6F2SS5W14ESVI? BETA 0.020 ORBINC 1.000 REFS 1.3960 SQ.IN. 
(R25091) 0 4SYC 475 NR HCRORS/S-ICSOOSTER BFBS+85W14E3V17 REFL 1.3330 INCHES 
REFS 1.3330 INCHES 
XHRP 5.2640 INCHES 
YMRP 0.0000 INCHES
 
ZURF 0.0330 INCHES
 
SCALE 0.0034
NACM 0.69 
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* r 1rr -.----T- rI--- r -'r­
1.2 I 
_ _ __ ___ _ _ _ _ _ 
_ _II "-I 
1.1 I -
z 0.60.-

ILm
w 
0.4 
_ 
o 5
_ _ __ _ _ 
i.S
 
0 
0.3
IL 
-J ____ 
m 4 -10 -1 - - -4 -2 
ANGLE OF ATTACK, ALPHA, DEGREES
 
DATA SET SYMBOL CONFIGURATION DESCRIPTION PARAMETRIC VALUES REFERENCE INFORMATION 
(925021) Q HSFC 470 Nq MCRO-2/$-ICSOOSTER BFlS-S5W14E3VL7 BETA 0.020 ORBINC 1.000 REFS 1.3960 SQ.IN. 
CRZS091) [3 MSFC 476 WR HCRORS/S-ICSOCSTER 8F2S+B5Wl4E3Vl7 REFL 1.3530 INCHES 
REFS 1.3330 INCHES 
XHRF 5.2640 INCHESANGLE~~~AGLH. ERE 262TC~
YMRP 0.O000 INCHES
ZMRP 0.030 INCHES
0. 
__0 SCALE 0.0034 
-0CH 2.624 
EFFECTS OF FIN CONFIGURATION ON LONGITUDINAL STABILITY ­
,., . . .. . . . . . . . . . . . . . . . . r.. . , , , , . . . 
I____4

__ _ ___ 
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u­
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C 
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0
 
La 
-0. 4 a -l a 4 6 . a 11 12 14 
ANGLE OF ATTACK. ALPHA. DEGREES-

DATA SET SyNBVl_ CONFIGURATION DESCRIPTION PARAMETRIC VALUES REFERENCE INFORMATION 
CRZS0211 0 H FC 470 MR liCROR/S-ICSOOSTER BFlS 85Wi4E3Vl7 BETA O*ZGO ORBINC 1.000 REFS 1.3960 SQ.IN. 
cRZSQ91) 0 MSF¢ 476 MR MCRORI/S-ICDOOSTER UFZS BSW14E3V17 REFL t,3330 INCHES 
REFS 1:3330 1 NCHES 
XRRF 5.2640 INCHES 
YNRP a 0000 INCHES
.34RP a 0330 INCHES
 
SCALE 0:0DO54
CAC .
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U-
Lli 
C­
-Li.ItS 0,C 
ii 0.0 -­ __ _ _ _ _ _ _ _ _ _ _ 
U.." 
0 
V-j 
-
0.1 
Ila -1 -t a - - 4 0 8 o 22 1 
ANGLE OF ATTAqK. ALPHA. DEGREES 
DATA GET SYMBO0L CONFIGURATION DESCRIPTION PARAMETRIC VALUt8 
CR230213 C USPC 470 MR HCROR0/S-1CEOOSTER SF1S+B5Wl4L3V17 BETA 0.020 ORSINC 
CR230923 0 USFC 476 HR llCRceSSCOOSTER SFES+S5WIASSVIT 
1.000 
REFERENCE INFORMATION 
REPS 1.3960 SQ.IN.
REP!. 1.3330 INCHESREPS- 1.3330 INCHES 
XHRP 5,2640 INCHESYHRP 0.000 INCHES 
ZHRP 0.0330 INCHESSCALE 0.0034 
PAGE 264­
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'.
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CCA 0.60o_____ 
LL 
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0.4 
0 
0.0m0.2 4 'D__4 _____ -2__4_a 0 12 1 
ANGLE OF ATTACK. ALPHA, DEGREES 
DATA SE YMBOL CcNFIGVRATION DESCRIFTICN PARAMETRIC VALUES 
CRZS0ZI) 0 NSFC 476 NX HCRCR/S-ICS STER HFIS+B5WIE V17 UETA U.UZG ORBINC 
(R25001) (3 HSFC 476 MR HCRORB/5-ICBCSTER BFZS+B3Wl4E3Vl7 
MACH S.AGS 
-
-
1.000 
REFERENCE INFORMATION 
REFS 1.3960 SQ.IK, 
REFL 1.3330 INCHES 
FB 1,3330 INCHES 
MRF 526'R:4Q INCHES 
YMRF a .Doug INCHES
ZRP 1.0330 INCHES 
SCALE 0.$004 
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EFFECTS OF FIN CONFVGURATION ON LONGITUDINAL STABILITY
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'ANGLE OF ATTACK, ALPHA, DEGREES
 
DATA SET SYMBOL CONFIGURATION DESCRIPTION- PARAMETRIC VALUES 
 REFERENCE INFORMATION(R25021) 0 MSFC 476 UR HCRORSIS-ICOCOTEr BFIR+13SW14E3V17 BETA 0.020 OROINC i.000 REFS 1.3960 So. IN.(R25091) 0 MSFC 476 MR (JCRC,7 /-IC0OOSTER BFZ$B5Wl4E3Vl7 REFL 1.3330 INCHESREFS 
 1.3330 
 INCHES
 
XHRF 5.2640 INCHES 
YHRP 0.0000 INCHES 
ZNRF 0.0330 INCHESHACH 1.95Z 
 SCALE 0.0034
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r -r- -r- r-rri ,,T w-,r ri Fr r r r 
14 
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z 4 
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REF 1. 3 IC 
-10 
-a -8 -7 -c -5 -4 __4 -S -2 -1 0 ~3 4 5 6 N­ 7 
NORMAL FORCE COEFFICIENT. CN 
DATA SET SYMBOL CC*IFIOURATION DESCRIPTION PARAMETRIC VALUES REFEREN4CE: INFORMATION 
CRa5D21I 
CR23091) 
C 
0 
I4SFC 
HSFC 
476 NR HCRORBYS-IC6OOSTEp 
476 2R HCRORSiS-ICSCOSTER 
8Fls+05W14Z3v17 
8F25+B5w14E3v17 
BETA 0.020 ORBINC 1.000 REFS 
REFL 
1.3960 
1.3330 
SQ.IN. 
INCHES 
REFB 1.3330 INCHES 
XHRF 
YHRF 
5.2940 
0.0000 
INCHES 
INCHES 
ZNRP 0.0330 INCHES 
MACH 0.600 SCALE 0.0034 
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Lu' 4 
I 24 
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-10 
DATA SET 
(R25021) 
CRZSD91) 
SyMbOL CCNIGURATI04 DESCOIPTION 
0 MSFC 476 MR MCRORS/S-IC]300TER 
[] MSFC 476 NR MCRORB/S-ICOSTSR 
NA 0,9 B 
NORMAL FORCE COEFFICIENT. CN 
PARAMETRIC VALUES 
SFlS-BSW14E3Vl7 BETA 0.020 ORBINC 1.000 
BFZS BSW14E3VI? 
REFERENCE INFORMATION 
REFS 1.3960 SeIN. 
REFL 1.3330 INCHES 
REFB 1.3330 INCHES 
XMRP 5.2640 INCHES 
YNRP 0.OOOO INCHES 
ZHRP 0.0330 INCHES 
SCALE 0.0034 
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-__- - _ -_ -I - 2 - . S 4 --H 
NORMAL FORCE COEFFICIENT, CN
 
DATA aT SYISOL CXFIOURATI DESCRIFTICH PARAMETRIC VALUES REFERENCE INFORMATION 
CRaO2f C NSFC 476 HR HCRORS/S-ICBOOSTER BFIS+BSWlE3VI7 BETA 0.020 ORBINC 1.000 REFS 1.3960 S0.IN. 
(R25091) 0 HSFC 476 HR HCRORS/S-IC6 STER BF2S+BS14E3VI7 REFL 1.3350 - INCHES 
REFS l.3330 INCHES
 
X4RP 5.2640 INCHES
 
YHRP 0.000 INCHES
 
ZMRP 0.0330 INCHES
 
SCALE C.0034
 
MACH 0.994
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EFFECTS OF FIN CONFIGURATION ON LONGITUDINAL STABILITYfI II I I I I 
14 4 - . 
QI 
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4! 
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Lii 
o 4 
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-0 
-4 _­ . ... 
a-2 
.- . - -7 -5 -s -4 -3 -2 -7 I 3 4 . 6 " 
NORMAL FORCE COEFFICIENT, CN 
DATA SET SYMBOL COMIGURATION DESCRIPTION FARANETRIC VALUES REFERENCE INFORMATION 
CR25021) 
LR250913 
0 SFE 476 MR HCRORBtS-ICKOSTER 
NSFC 476 NR tCROR/S-ICOOSTE 
BFS+BSiWI4E3VI7 
BFZSB5W14E3V17 
BETA 0.020 OREINC 1.000 REFS 
REFL 
1.3960 
1.3330 
SQ.IN. 
INCHES 
REFB 1.3330 INCHES 
XNRP 5.2640 INCHES 
YMRF 0.0000 INCHES 
ZNRP 0.0330 INCHES 
SCALE 0.0034 
MACH 1.102 
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(925091) 0 MSFC 476 NR HCRE S/S-ICSOSTER SFZS+85W14E3Y17 REFL 1.3330 INCHESREFB 13330 INCHES
 
X14RPp 12640a INCHE 6 
YMRP 0.0000 INCHES 
ZMRF 0.0330 INCHES 
NAC zgSSCALE 0.0034
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14
 
10 
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LL 
-__ 8I 	
­z 
- a 
I-1
 
-34 	 ... . .. .. 
-5 	 1 5z. -7 . . -4 -5 -2 -. 0 2 3 4 6 7 
NORMAL FORCE COEFFIClENT, CN
 
DATA SET SYMBOL C04'FIGUitATICH DESCRIPTION 	 PARAMETRIC VALUES REFERENCE INFORMATION 
(923021) 0 MSFC 476 WR HCRORS/S-ICBOOSIIEN BFI5+EWIl4E3Vl7 BETA 0.020 ORBINC 1.000 	 REFS 1.3960 SQ.IN. 
CU25093) 0 N$FC 476 MR HCRORS/S-ICSOO$TER SF2S+S5Wl4E3V17 	 REFL 1.3330 INCHES
 
REFS 1.3330 INCHES
 
XHRP 5.2640 INCHES
 
YHRP 0.O000O INCHES
 
ZNRP 0,0330 INCHES
 
MAC" 1.465 
 SCALE 0.0034
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is r . . . .. . r-r-r-r -.. . .- --....".-- I'll-. 1 -1 .. . ....... .. . I 1
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NORMAL FORCE COEFFIClENT, CN
 
DATA SET SYNSOL CONFIGURATICN VESCRIFTION PARAMETRIC VALUES REFERENCE INFORMATION 
(9230zl) () MSFr 476 WR MCRORD/$-ICSOOSTER BFl3 85Wl4Z3Y17 BETA 0.020 ORBINC 1.000 REFS '1 .3960 SQ.IN. 
(R25119) (3 MSFC 47B MR HCPORB/S-ICBOOSTER BF25+BSW14E3V17 REFL 1.3330 INCRES 
REFS 1.3330 INCHES 
XMRF 5.2640 INCHES 
YHRP 0.0000 INCHES. 
ZHRP 0.0330 INCHES 
MAC" 1.952 SCALE 0.0034
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